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CERTIFICATION 


Hewlett-Packard Company certifies that this instrument met its published 
specifications at the time of shipment from the factory. Hewlett-Packard 
Company further certifies that its calibration measurements are traceable 
to the United States National Bureau of Standards, to the extent allowed 
by the Bureau's calibration facility, and to the calibration facilities of other 
International Standards Organization members. 


WARRANTY AND ASSISTANCE 


This Hewlett-Packard product is warranted against defects in materials 
and workmanship for a period of one year from the date of shipment. 
The cathode-ray tube (CRT) in the instrument and any replacement 
CRT purchased from HP are also warranted against electrical failure 
for a period of one year from the date of shipment from Colorado Springs. 
BROKEN TUBES AND TUBES WITH PHOSPHOR OR MESH BURNS, 
HOWEVER, ARE NOT INCLUDED UNDER THIS WARRANTY. 
Hewlett-Packard will, at its option, repair or replace products which prove 
to be defective during the warranty period provided they are returned 
to Hewlett-Packard, and provided the preventive maintenance procedures 
in this manual are followed. Repairs necessitated by misuse of the product 
are not covered by this warranty. NO OTHER WARRANTIES ARE EX- 
PRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE 
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE. HEWLETT-PACKARD IS NOT 
LIABLE FOR CONSEQUENTIAL DAMAGES. 


Service contracts or customer assistance agreements are available for 
Hewlett-Packard products. 


For any assistance, contact your nearest Hewlett-Packard Sales and 
Service Office. Addresses are provided at the back of this manual. 
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OPERATING AND SERVICE MANUAL 


MODEL 141T 
DISPLAY SECTION 


(Including Option 009) 


SERIAL NUMBERS 


This manual applies directly to instruments with serial 
numbers prefixed 1615A. 


With changes described in Section VII, this manual 
also applies to instruments with serial numbers pre- 
fixed 950— through 1502A. 


For additional information about serial numbers, see 


INSTRUMENT AND MANUAL IDENTIFICATION in 


Section I. 


HEWLETT-PACKARD COMPANY/COLORADO SPRINGS DIVISION 
1900 GARDEN OF THE GODS ROAD, COLORADO SPRINGS, COLORADO, U.S.A. 


Manual Part Number 00141-90914 
Microfiche Part Number 00141-90814 


PRINTED: JUNE 1976 


SAFETY SUMMARY 


The following general safety precautions must be observed during all phases of operation, service, 
and repair of this instrument. Failure to comply with these precautions or with specific warnings 
elsewhere in this manual violates safety standards of design, manufacture, and intended use of the 
instrument. Hewlett-Packard Company assumes no liability for the customer's failure to comply 
with these requirements. 


GROUND THE INSTRUMENT. 

To minimize shock hazard, the instrument chassis and cabinet must be connected to an electrical 
ground. The instrument is equipped with a three-conductor ac power cable. The power cable 
must either be plugged into an approved three-contact electrical outlet or used with a three-contact 
to two-contact adapter with the grounding wire (green) firmly connected to an electrical ground 
(safety ground) at the power outlet. The power jack and mating plug of the power cable meet 
International Electrotechnical Commission (IEC) safety standards. 


DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE. 


Do not operate the instrument in the presence of flammable gases or fumes. Operation of any 
electrical instrument in such an environment constitutes a definite safety hazard. 


KEEP AWAY FROM LIVE CIRCUITS. 


Operating personnel must: not remove instrument covers. Component replacement and_ internal 
adjustments must be made by qualified maintenance personnel. Do not replace components with 
power cable connected. Under certain conditions, dangerous voltages may exist even with the 
power cable removed. To avoid injuries, always disconnect power and discharge circuits before 


touching them. 


DO NOT SERVICE OR ADJUST ALONE. 


Do not attempt internal service or adjustment unless another person, capable of rendering first aid 
and resuscitation, is present. 


USE CAUTION WHEN EXPOSING OR HANDLING THE CRT. 


Breakage of the Cathode-ray Tube (CRT) causes a high-velocity scattering of glass fragments (implosion). 
To prevent CRT implosion, avoid rough handling or jarring of the instrument. Handling of the CRT shall 
be done only by qualified maintenance personnel using approved safety mask and gloves. 


DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT. 


Because of the danger of introducing additional hazards, do not install substitute parts or perform 
any unauthorized modification to the instrument. Return the instrument to a Hewlett-Packard 
Sales and Service Office for service and repair to ensure that safety features are maintained. 


DANGEROUS PROCEDURE WARNINGS. 


Warnings, such as the example below, precede potentially dangerous procedures throughout this 
manual. Instructions contained in the warnings must be followed. 


WARNING 


Dangerous voltages, capable of causing death, are present in this instrument. 
Use extreme caution when handling, testing, and adjusting. 
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General Information 


SECTION | 


GENERAL INFORMATION 


1-1._ INTRODUCTION. 


1-2. This manual provides operating and service in- 
formation for the Hewlett-Packard Model 141T Dis- 
play Section (figure 1-1). The manual is divided into 
eight sections, each covering a specific topic or as- 
pect of the instrument. All schematics are located 
at the rear of the manual and can be unfolded and 
used for reference while reading any part of the 
manual. 


1-3. This section contains a description of the Model 
141T. The instrument specifications are listed in 
table 1-1. Table 1-2 lists and describes the abbre- 
viations used in this manual except Section VI. The 
parts list is a computer printout and uses computer- 
supplied abbreviations. Table 1-3 contains a list of 
current plug-ins available for use with the Model 
141T. 


1-4. DESCRIPTION. 


1-5. The Model 141T is designed for use as a display 
section for the HP Model 141T/8550-series plug-in 
spectrum analyzer and as an oscilloscope when used 
with HP Model 1400-series plug-ins. The instrument 
has variable persistence (duration of trace afterglow) 
and storage of CRT displays. Persistence is variable 
from 0.2 second to more than 60 seconds. A display 
can be stored (at reduced intensity) for more than 2 
hours or displayed at normal intensity for up to 1 min- 
ute. Stored displays can be erased in 350 milliseconds. 


1-6. Variable persistence is especially useful for 
viewing slow-sweep signals. The persistence of the 
signals from electrocardiograms or other bio-chemical 
phenomena can be adjusted to provide a complete 
trace, yet to fade fast enough to prevent interference 
with the next trace., Display persistence of swept 
frequency and time domain reflectometry measure- 
ment readouts can be adjusted to eliminate flicker and 
still provide high resolution. 


1-7. The storage feature of the instrument can be 
used to store single-shot waveforms and to later view 
or photograph the phenomena. Comparison of wave- 
forms can be accomplished by storing several displays 
separately and then viewing them simultaneously. 


1-8. The instrument accepts all HP Model 1400- 
series plug-in units. Amplifiers with bandwidths to 


20 MHz and sensitivities to 100 microvolts per divi- 
sion are available as well as time domain reflec- 
tometry and swept frequency indicator units. 


1-9. CATHODE RAY TUBE. 


1-10. The Model 141T uses a post-accelerator CRT 
with a non-glare rectangular faceplate. An internal 
graticule is located on the same plane as the display 
to eliminate parallax errors. The tube has a 9-kV 
accelerating potential, and 8 vertical by 10 horizontal 
divisions. A type P31 phosphor is used in the standard 


CRT. 


The warranty may be void for instruments 
having a mutilated serial number tag. 


1-11. WARRANTY. 


1-12. The instrument (except the CRT) is certified 
and warranted as stated on the inside front cover of 
this manual. The CRT is covered by a separate 
warranty. The CRT warranty and a warranty claim 
form are located at the rear of this manual. Should 
the CRT fail within the time specified on the CRT 
warranty page, complete the warranty claim form 
and return it with the defective CRT. The procedure 
for returning a defective CRT is described on the 
CRT warranty page. 


1-13. ASSOCIATED EQUIPMENT. 


1-14. Plug-ins available for use with the instrument 
are listed in table 1-3 and in the Hewlett-Packard 
Instrumentation Catalog. The instrument is normally 
operated with an IF section plug-in in the lower 
compartment and an RF section plug-in in the upper 
compartment. The instrument can also be used as 
an oscilloscope with a vertical plug-in in the lower 
compartment and a time-base plug-in in the upper 
compartment. Both plug-in compartments are the 
same size, and the plug-in instruments may be inter- 
changed for any special application. The divider 
shield that separates the two compartments can be 
removed and one double sized plug-in installed. Blank 
plug-in kits, both single and double sized, are avail- 
able for fabrication of special circuits. See table 4-1 
for power supply current limitations. 
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Table 1-1. Specifications 


PLUG-INS STORAGE TIME 


Accepts Model 8550-series IF and RF Section spec- 
trum analyzer plug-ins without the use of a center 
divider shield. 


Standard Writing Speed: more than two hours at 
reduced brightness (typically four hours). Traces 
may be viewed at maximum brightness for more 


, ; than one minute. 
Also, accepts all HP Model 1400-series plug-ins. All 


plug-ins operate directly into the horizontal and 
vertical deflection plates. Center shield may be 
removed to provide double-sized compartment for 
use with a single, dual axis Model 1400-series unit. 


Fast Writing Speed: traces may be stored at reduced 
brightness for more than 15 minutes (typically 30 
minutes) or stored at maximum brightness for 
more than 15 seconds. 


CATHODE-RAY TUBE pacman 


100 foot-lamberts in standard mode. 
Type: 


Post-accelerator storage tube; 9000V accelerating CALIBRATOR 
potential; aluminized P31 phosphor; etched safety 
glass face plate. 


Type: 
Line-frequency rectangular signal, approximately 


Graticule: 0.5 usec rise time. 


8 x 10 divisions (approx. 7.1 x 8.9 cm) parallax- 
free internal graticule. Subdivisions of 0.2 div per 


Voltage: 
major division on major horizontal and vertical see outputs: 1 volt and 10 volts peak-to-peak 
AXES: +1% from 15°C to 35°C, +3% from 0°C to 55°C. 


Intensity Modulation: > BEAM FINDER 
AC coupled, +20 volt pulse will blank trace of 
normal intensity; input terminals on rear panel. Pressing BEAM FINDER pushbutton brings trace 
PERSISTENCE on screen regardless of setting of horizontal, or 


vertical position controls. 


GENERAL 


Conventional: 


Natural persistence of P31 phosphor (about 40 
usec). Power Requirements: | 
: f 100, 120, 220 or 240 volts (+5 to —10%), 48 to 
Variable: 


66 Hz (Option H16 48 to 440 Hz), normally less 


STANDARD Writing Speed Mode: Continuously Fran S86 wa tte taries.with plus mUolae 


variable from less than 0.2 second to more than 
one minute. 


Dimensions: 


ERASE Note 


DIMENSIONS IN INCHES AND (MILLIMETERS) 
A EIA RACK HEIGHT (INCLUDING FILLER STRIP) 
FOR CABINET HEIGHT (INCLUDING FEET) ADD 


Manual or optional remote (see Section VII _ BR (8) 70 £14 Race HEIGHT 
: : (8) REAR APRON RECESS 

options): Erasure takes approximately 350 msec; 

scope ready to record immediately after erasure. 


WRITING SPEED PHOTOGRAPHIC 


Conventional operation (using a HP Model 197A 
camera with f/1.9 lens and Polaroid® 3000 speed- 
film): 100 div/usec. 


Ss 195403) = ed 


WRITING SPEED 


Storage: Weight: 
Standard Mode: greater than 20 div/ms. Net, 40 lbs (18 kg) (without plug-ins). Shipping, 
Fast Mode: greater than 1 div/usec. 51 lbs. (23 kg). 
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1-15. 


INSTRUMENT AND MANUAL IDEN- 


TIFICATION. 


1-16. This manual applies directly to Model 141T 
instruments with a serial prefix number as listed 
on the manual title page. The serial prefix number 
is the first group of digits in the instrument serial 
number (figure 1-2). The instrument serial number is 
on a tag located on the rear panel. 


SERIAL PREFIX NUMBER SERIAL SUFFIX NUMBER 


ETT» PACKARD 


SERIAL NO. 0000 A 00000 
MADE IN U.S\A. 


Tor 


COMPLETE SERIAL NUMBER 


7000-A-22 


Figure 1-2. Instrument Serial Number 


General Information 


1-17. Check the serial prefix number of the instru- 
ment. If the serial prefix number is different from that 
listed on the title page of this manual, refer to Section 
VII for instructions to adapt this manual for proper 
instrument coverage. 


1-18. Errors in the manual are listed under errata 


on an enclosed MANUAL CHANGES sheet (if any). 


1-19. INQUIRIES. 


9 


1-20. Refer any questions regarding the manual, the 
change sheet, or the instrument to the nearest HP 
Sales/Service Office. Always identify the instrument 
by model number, complete name, and complete 
serial number in all correspondence. Refer to the 
inside rear cover of this manual for a world-wide 
listing of HP Sales/Service Offices. 


eu ew en 


Wette Hy eit heat oi 


assembly 
attenuator, 

resistive termination 
motor, fan 

battery 

capacitor 

coupling 

diode 

delay line 


device signaling (lamp) 


ampere(s) 
amplifier(s) 
assembly 
amplitude 


board(s) 
bandpass 


centi (10 2) 
carbon 
counterclockwise 
coaxial 
coefficient 
common 
cathode-ray tube 
clockwise 


deci 10") 
decibel 


external 


farad(s) 


Table 1-2. Reference Designators and Abbreviations 


REFERENCE DESIGNATORS 


misc. electrical part P = plug 

fuse PS power supply 
filter Q transistor 
hardware R = resistor 

one RT = thermi 

relay ermistor 
inductor switch 
speaker = transformer 
meter terminal board 
mechanical part test point 


r 


ip) 


Ua te ay ea Stl 


ZS2rraAacrnutmm 


vu 


ABBREVIATIONS 


nano (10 ?) 
normally closed 
normally open 
negative-positive- 
negative 
nanosecond 


field-effect 
transistor (s) 


nou nd a 


giga (1 0°) 
ground(ed) 


"ol 


henry (ies) 
hour(s) 
Hewlett-Packard 
hertz 


pico (10 by 
printed (etched) 
circuit(s) 

peak 
positive-negative- 
positive 

part of 
peak-to-peak 
program 

peak inverse 
voltage(s) 
picosecond 

= peak working 
voltage 

radio frequency 


tol 


uuu 


intermediate freq. 
internal 


Woda 


kilo (10°) 


Hoi wou 


pound(s) 
low-pass filter(s) 


milli (10) 
mega (10 ) 
millisecond 


integrated circuit 
(unrepairable) 
vacuum tube, neon 
bulb, photocell, etc. 


= voltage regulator 


noun ou 


(diode) 
cable 
socket 
crystal 
network 


radio frequency 
interference 

root mean square 
reverse working 
voltage 


= silicon controlled 


rectifier 
second(s) 
standard 


trimmer 


micro (10 °°) 
microsecond 


volts 
variable 


with 

without 
working inverse 
voltage 
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Table 1-3. Plug-ins for Model 141T Display Section 


FUNCTION HP MODEL CAPABILITIES 
NUMBER 


High Gain 
Differential 
Dual Trace 
Four Trace 
Algebraic 
Addition 
Wide Band 
Swept 
Frequency 


Wide Band 
Sampling 


VERTICAL 
PLUG-INS 


TIME BASE 
PLUG-INS 


Fixed or variable scan spectrum analysis. 


Spectrum analyzer IF section, 50 Hz bandwidth. 
SPECTRUM Spectrum analyzer IF section, 10 Hz bandwidth. 
ANALYZER Spectrum analyzer RF section, 1 kHz to 110 MHz. 
PLUG-INS Spectrum analyzer RF section, 100 kHz to 1250 MHz. 


Spectrum analyzer RF section, 10 MHz to 40 GHz. 
Spectrum analyzer LF section, 20 Hz to 300 kHz. 


*Time Domain Reflectometry. 
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SECTION Il 


INSTALLATION 


2-1. INTRODUCTION. 


2-2. This section contains instructions for performing 
an initial inspection of the Model 141T. Installation 
procedures and precautions are presented in step-by- 
step order. The procedures for making a claim for 
warranty repairs and for repacking the instrument 
for shipment are also described in this section. 


2-3. INITIAL INSPECTION. 


2-4. The instrument was inspected mechanically and 
electrically before shipment. Upon receipt, inspect 
it for damage that may have occurred in transit. 
Check for broken knobs, bent or broken connectors, 
and dents or scratches. If damage is found, refer to 
the claims paragraph in this section. Retain the 
packing material for possible future use. 


Operating voltage is shown in module window. 


2-5. Check the electrical performance of the instru- 
ment immediately after receipt. Refer to Section V 
for the performance check procedure. The per- 
formance check will determine whether or not the 
instrument is operating within the specifications listed 
in table 1-1. Initial performance and accuracy of the 
instrument are certified as stated on the inside front 
cover of this manual. If the instrument does not 
operate as specified, refer to the claims paragraph 
in this section. 


2-6. PREPARATION FOR USE. 


2-7. The instrument requires a power source of 100-, 
120-, 220-, or 240-volt +5 - 10%, single phase, 48 to 
440 Hz, that can deliver approximately 400 volt- 
amperes. A removable jumper board in power module 
A7, provides selection of the line voltage to be used 
(figure 2-1). 


SELECTION OF OPERATING VOLTAGE 


1. Open cover door and rotate fuse-pull to left. 


2. Select operating voltage by orienting PC board 
to position desired voltage on top-left side. 
Push board firmly into module slot. 


3. Rotate fuse-pull back into normal position 
and re-insert fuse in holders, using caution to 
select correct fuse value. 


141T-R-17 


Figure 2-1. Voltage Selection 
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Before placing the Model 141T in op- 
eration, ensure that the operating vclt- 
age indicated in the power module 
window (figure 2-1) agrees with the 
line voltage being used. 


To avoid damaging CRT perform In- 
tensity adjustment (figure 3-2). 


2-8. When operating the Model 141T from a 100V 
or 125V_ source, replace line fuse with a 4A slow- 
blow fuse. When operating from a 220V or 240V 
source, replace line fuse with a 2A slow-blow fuse. 


2-9. THREE-CONDUCTOR AC POWER CABLE. 


2-10. For the protection of operating personnel 
Hewlett-Packard Company recommends that the in- 
strument panel and cabinet be grounded. This in- 
strument is equipped with a three-conductor, ac power 
cable that, when connected to an appropriate re- 
ceptacle, grounds the instrument through the offset 
pin. The power jack and mating plug of the power 
cord meet International Electro-technical Commission 
(IEC) safety standards. 


2-11. INSTRUMENT MOUNTING. 


2-12. The instrument is shipped from the factory as 
a bench instrument with the tilt stand, feet, and 


TILT STAND 


FILLER STRIP 


BOTTOM PANEL 


TRIM STRIP_—R 


(ADHESIVE BACK) FLANGE 


S RACK MOUNTING 
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plastic trim in place. Four supports are mounted on 
the rear panel of the instrument for operation in a 
vertical position. Top, left side, and bottom panel 
covers can be removed, giving access to components 
and adjustments. Allow sufficient space around 
the cabinet for air circulation. 


2-13. A kit for converting the modular cabinet 
to a rack mount is included. Instructions for making 
the conversion are given below (figure 2-2). 


a. Detach tilt stand by pressing away from front 
feet A. 


. 


b. Remove plastic feet by pressing metal button 
and sliding each foot free. 


c. Using thin-bladed tool, remove aluminum trim 
strips. These strips have adhesive backing, and are 
located on sides behind front handles. 


d. Attach rack mounting flange, using screws 
provided in kit, in each space where trim strip was 
removed. Position large notch of flange at instru- 
ment bottom. 


e. Rack-mounting kit contains filler strips that 
should be used as spacers between Model 141T and 
other equipment mounted in same rack. 


FOOT RELEASE 
BUTTON 


PLASTIC 
FOOT 


7000- B-18 


Figure 2-2. Rack Mounting Procedure 
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2-14. INSTRUMENT COOLING. 


2-15. Forced-air cooling is used to maintain the re- 
quired operating temperatures within the instrument. 
The air intake and filter are located on the rear of 
the instrument. Warm air is exhausted through the 
side-panel perforations. Allow at least 3 inches of 
clearance around the top, rear, and both sides of the 
instrument for cooling. 


2-16. The cooling fan does not require lubrication, 
but the filter should be cleaned often enough to en- 
sure sufficient air flow. A thermal switch is mounted 
on.the fan to protect against over-heating. 


2-17. CLAIMS. 


2-18. The warranty statement applicable to this 
instrument is printed inside the front cover of this 
manual. Refer to the rear of this manual for the 
CRT warranty statement. If physical damage is found 


Installation 


or if operation is not as specified when the instru- 
ment is received, notify the carrier and nearest HP 
Sales/Service Office immediately (refer to the list 
in back of this manual for addresses). The HP Sales/ 
Service Office will arrange for repair or replacement 
without waiting for settlement of the claim with the 
carrier. 


2-19. REPACKING FOR SHIPMENT. 


2-20. If the instrument is to be shipped to a Hewlett- 
Packard Sales/Service Office for service or repair, 
attach a tag showing owner (with address), complete 
instrument serial number, and a description of the 
service required. 


2-21. Use the original shipping carton and packing 
material. If the original packing material is not 
available, the Hewlett-Packard Sales/Service Office 
will provide information and recommendations on 
materials to be used. 
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SECTION IIl 


OPERATION 


3-1. INTRODUCTION. 


3-2. This section contains front panel control infor- 
mation and considerations for operating the instru- 
ment. Controls for operation of power supplies and 
cathode-ray tube are located on the instrument front 
panel. All other controls are located on the plug-in 
units. The instrument includes high and low-voltage 
power supplies, a calibrator circuit, a CRT, and a 
pulse circuit for variable persistence and storage 
operation. 


3-3. CONTROLS AND CONNECTORS. 


3-4. Figure 3-1 identifies the front panel controls 
and gives a brief functional description of each. The 
following paragraphs provide detailed descriptions 
of controls with multiple or complex functions. 


3-5. TRACE ALIGN. 


3-6. The TRACE ALIGN adjustment compensates 
for external magnetic fields that affect alignment 
of the horizontal trace with the graticule. The align- 
ment should be checked when the instrumentis moved 
to a new location and adjustment made when nec- 
essary. 


3-7. BEAM FINDER. 


3-8. A high dc input signal may drive the trace off 
the CRT screen. When the BEAM FINDER push- 
button is pressed, the trace will be returned to the 
screen regardless of the setting of horizontal or verti- 
cal POSITION controls. If pressing the BEAM 
FINDER pushbutton does not return a beam to the 
viewing area press and hold the BEAM FINDER 
and gradually adjust the INTENSITY control until 
a visible trace is obtained and release BEAM FINDER. 
When used with 8550-series frequency domain plug- 
ins, the BEAM FINDER has no function. 


3-9. FOCUS AND ASTIGMATISM. 


3-10. These controls provide uniform focus of the 
trace over the entire CRT screen. Adjustment is made 
in the STD WRITING SPEED with a low intensity 
spot on the CRT screen. FOCUS and ASTIG are 
adjusted for a round, sharply focused spot. 


3-11. Z-AXIS INPUT. 


3-12. The Z-AXIS INPUT jack and selector switch 
are on the rear panel of the instrument (figure 6-3). 


To externally modulate the trace intensity, set the 
switch to EXT, and connect the modulation signal to 
the terminals. The amplitude of the pulse required 
to blank the trace depends on the front panel IN- 
TENSITY control setting, and is approximately 20 
volts positive for normal intensity settings. When not 


using external modulation, set the switch to INT. 
> 


3-13. PLUG-IN UNITS. 


3-14. Available plug-ins for the Model 141T are 
listed in table 1-2. This instrument is normally 
operated with an RF section plug-in in the upper 
compartment and IF section plug-in in the lower 
compartment. The Operating and Service Manuals 
for the plug-in units contain detailed information 
for installing plug-ins. 


3-15. Arrangement of plug-ins can be selected to 
suit special applications. For example, a vertical 
amplifier and time base plug-in can be reversed so 
that sweep is vertical and signal deflection is hori- 
zontal. A vertical plug-in can be used in each com- 
partment to take X-Y measurements. 


3-16. Double-sized plug-ins, such as the Model 1415A 
and Model 1416A, can be inserted into the instru- 
ment after removal of the divider shield between 
lower and upper compartments. Blank plug-ins, both 
single and double size, are available for customer 
fabrication of specialized vertical amplifier and time 
base plug-ins. Refer to table 4-1 for power supply 
current limitations. 


NOTE 


For proper operation, the divider 
shield must be in place when using 
standard size plug-ins (does not apply to 
spectrum analyzer plug-ins). 


3-17. The Model 141T also accepts Model 1400- 
series plug-ins for standard oscilloscope use. When 
standard 1400-series oscilloscope plug-ins are used, 
plug-in shield (HP Part No. 00140-0601) must also 
be used. Order the shield from the nearest HP Sales/ 


Service Office. 


Do not operate instrument above 45°C, 
when using real time plug-ins. 
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TRACE ALIGN: Adjustment to set trace par- 
allel to horizontal graticule lines. 


ASTIG: Adjustment to set roundness of CRT 
beam. 


LINE: ON position connects ac power to 
oscilloscope and lights indicator. 


STORE: Retains displayed signal at reduced 
intensity for viewing at a later time. 


TIME: Control for setting storage time length. 


FAST: Operates CRT at maximum writing 
speed with variable persistence. 


PERSISTENCE: Controls endurance time of 
displayed signal. 
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STD: Operates CRT at normal writing speed 
with variable persistence. 


ERASE: Removes stored or written displays. 


INTENSITY: Control for setting intensity of 
CRT display. 


CONV: Selects operation as standard os- 
cilloscope. 


FOCUS: Control for focusing beam on CRT. 


BEAM FINDER: Returns beam to CRT screen 
regardless of deflection potentials when used 
with 1400-series time-domain plug-ins. When 
used with 8550-series frequency-domain plug- 
ins, the BEAM FINDER pushbutton has no 
function. 


CAL: 1-volt and 10-volt p-p, calibrated square 
wave outputs. 
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Figure 3-1. Model 141T Controls and Connectors 
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VARIABLE PERSISTENCE MODE CONVENTIONAL 


Press STD pushbutton. . Press STD pushbutton. 
Rotate PERSISTENCE control fully ccw. . Rotate PERSISTENCE control fully cew. 


Adjust INTENSITY to less than that intensity . Adjust INTENSITY to less than that intensity 
which just eliminates trace blooming. which eliminates trace blooming. 


Press CONV pushbutton. Do not increase 
INTENSITY. 


Trace blooming (figure 38-5) in- 
dicates excessive INTENSITY 
that can damage the CRT. 
Blooming does not occur in the 
CONV mode. Do not increase 
intensity when in CONV mode. 
Always. repeat above _ proce- 
dure each time sweep speed or in- 
put signals change. 
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Figure 3-2. Intensity Adjustment 
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3-18. Slight differences in CRT sensitivities, may 
require readjusting the sensitivity calibration of plug- 
ins installed in the instrument for the first time, 
or when moved from one display section mainframe 
to another. Refer to the Operating and Service Manual 
of the plug-in for the required adjustment procedure. 


3-19. OPERATING CONSIDERATIONS. 
3-20. DEFINITIONS. 


3-21. The definition of some words and phrases 
used in’ this manual may vary slightly from common 
usage. The definitions of these words and phrases 
are as follows: 


a. Write. To transform an input signal into a 
visible display on the CRT screen. 


b. Persistence. The length of time a single 
sweep-written display remains visible on the CRT 
screen (intensity and sweep time constant). 


c. Store. To retain, at reduced intensity, a dis- 
play which has been written on the CRT. 


d. Erase. To remove all displays and blooms 
that have been stored or written with persistence on 
the CRT. 


e. Intensity. The brightness of a display as it 
is written on the CRT screen (persistence and sweep 
time constant). 


f. Bloom. A visible, non-symmetrical expansion 
of a display written on the CRT screen, figure 3-5. 


g. Fade positive. Appears as random green 
areas on a dark background in MAX PERSISTENCE 
mode, figure 3-7. 


h. Background illumination. A green cloud of 
illumination visible on the CRT screen, figure 3-3. 


i. Sweep time. The time (in seconds, milli- 
seconds, or microseconds) required for the beam to 
move horizontally one unit of distance (division) a- 
cross the CRT screen, when writing a display. 


j. Fadenegative. Aconditionin which a portion 
of the trace or screen begins to dim. 


k. Burn. A burn is permanent damage to the 
CRT phosphor or mesh resulting from excessive in- 
tensity being maintained for too long a period. Phos- 
phor burns appear as a discolored area on the CRT 
screen. Mesh burns appear as spots or traces that 
are darker than the background illumination in the 
MAX PERSISTENCE, FAST WRITING SPEED 


modes. 
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3-22. CONTROL FUNCTIONS. 


Excessive intensity may damage the CRT 
storage mesh. The INTENSITY setting for 
any sweep speed should be less than that 
intensity which just eliminates any trace 
blooming with minimum PERSISTENCE 
setting. 


3-23. Persistence and intensity determine the dura- 
tion of display afterglow. Always set PERSISTENCE 
and INTENSITY as shown in figure 3-2. The PER- 
SISTENCE control sets the rate that a display is 
erased; INTENSITY sets the brightness of the trace 
as it is written. With a given PERSISTENCE setting, 
the actual duration of trace afterglow may be in- 
creased by increasing the INTENSITY. The PER- 
SISTENCE control sets the rate of erasing a written 
display. The brighter a trace the more time required 
to erase the display. Conversely, a display of low 
intensity will erase more rapidly. The same principle 
applies to a stored display of high and low intensity. 


3-24. Pressing STORE pushbutton permits a written 
display to be stored at reduced intensity in the os- 
cilloscope for comparison, measurement, or photog- 
raphy at a later time. Selection of the STORE con- 
figuration disconnects STD, FAST, ERASE, INTEN- 
SITY, PERSISTENCE, and CONV functions. 


3-25. The TIME control varies the length of time a 
display is stored. The time ranges from 15 seconds, 
minimum TIME control setting when writing in FAST 
speed and transferring to STORE; to over 2 hours, 
maximum TIME control setting when writing STD 
speed and transferring to STORE. Light output is in- 
versely proportional to storage time. 


3-26. When the STD WRITING SPEED is used, 
pressing ERASE pushbutton establishes the CRT in 
a condition for variable persistence display of a 
signal that later can be stored. Use the minimum 
INTENSITY and maximum PERSISTENCE required 
to obtain the desired display. The STD and FAST 
writing speeds are the only configurations that a 
variable persistence display can be written. 


3-27. When FAST WRITING SPEED is used, press- 
ing ERASE primes the CRT storage surface to allow 
faster writing on the storage surface. The display 
however, has reduced contrast and fades positive 
more rapidly. Contrast and storage time are also 
reduced. 


3-28. Pressing ERASE pushbutton removes stored 
or written displays from the CRT in either FAST 
or STD modes. A display that has been stored or 
written at a high level of INTENSITY may remain 
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visible after ERASE pushbutton has been released. 
It may be necessary to press and release ERASE 
pushbutton more than once to complete erasure of 
high intensity displays. 


3-29. Selection of CONV operating mode, disables 
the variable persistence and storage functions and 
the instrument operates as a conventional, general 
purpose, oscilloscope. Always adjust INTENSITY in 
STD mode with minimum PERSISTENCE so the dis- 
play does not bloom, then switch to CONV. The 
PERSISTENCE control does not function in CONV 
mode. 


3-30. OPERATING PROCEDURES. 
NOTE 
After applying power, allow instrument 


15 minutes warm up before attempting to 
make measurements. 


Figure 3-3. Background illumination immediately 
after erasing with WRITING SPEED in FAST and 
PERSISTENCE to MAX 


Figure 3-5. Single-shot trace bloom caused by IN- 
TENSITY and/or PERSISTENCE set too high 
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3-31. These operating procedures will familiarize 
the operator with instrument controls and aid in ob- 
taining desired CRT display. 


a. To improve persistence uniformity in STD 
mode adjust A5R45, STD collimator adjust. This will 
reduce size of useable display area. 


b. For variable persistence operation, use mini- 
mum INTENSITY and maximum PERSISTENCE 
compatible with desired display (figure 3-4). 


c. Use WRITING SPEED in FAST mode only 
for fast sweep time, single-shot displays, or to im- 
prove yniformity of trace intensity. FAST WRITING 
SPEED mode causes more rapid positive fading on 
CRT and reduced persistence or storage time. 


d. To store a display, press STD pushbutton and 
adjust INTENSITY and PERSISTENCE for desired 
display and press STORE. 


Figure 3-4. Variable persistence with a slow, repeti- 
tive sweep 


Figure 3-6. Single-shot display with INTENSITY 
and PERSISTENCE set the same as figure 3-5 and 
increased amplitude 


141T-R-12 


Operation 


Figure 3-7. Fade positive after 2 to 4 minutes in 
STD mode. 


Figure 3-9. Same display as figure 3-8 after three 
minutes in STD mode 


e. To view a stored display, adjust TIME con- 
trol until stored display has desired brightness. 


f. To store more than one display, press STD 
pushbutton, set PERSISTENCE fully ew and INTEN- 
SITY as required; allow first display to be written 
on CRT. Set INTENSITY fully ccw, and connect 
second signal to be stored. Reset vertical POSITION 
if second display is not to be superimposed on first. 
Slowly rotate INTENSITY clockwise until second 
display appears. Press STORE pushbutton and both 
displays will be stored. 


g. A display stored when instrument power is 


turned off will remain stored for several days. To 
observe a stored display, press STORE, set the verti- 
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Figure 3-8. Single-shot 20 usec/div display 


Figure 3-10.Small bright spots caused by minute 
imperfections in storage mesh 
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cal position control cew before turning on the instru- 
ment. Then adjust the TIME control until the stored 
display is visible. 


h. To erase stored displays, press STD or FAST 
and rotate the PERSISTENCE control fully cew, or 
press ERASE for approximately one second, then 
release. (First method is not effective when WRITING 
SPEED is set to FAST). 


3-32. SINGLE-SHOT OPERATION. 


3-33. To write with persistence or store a single- 
shot phenomena, trial setting of INTENSITY is the 
best approach. The amplitude of the phenomena and 
the sweep-time required to display it will affect the 


Model 141T 


persistence. For example, with maximum PER- 
SISTENCE and somesettings of INTENSITY, a single- 


shot straight-line trace may bloom as shown in figure 
3-5, while a single-shot signal with amplitude varia- 
tions of several divisions may not cause blooming 
(figure 3-6). To determine the best INTENSITY set- 
ting, connect a signal which approximates the sweep 
time and amplitude of the single-shot signal to be 
written. Set PERSISTENCE fully cw and trigger a 
single sweep of the test signal. Set the INTENSITY 
as far cw as possible without causing blooming. Re- 
peat the single sweep signal, erasing the display and 
setting the INTENSITY after each trace until the 
desired display is obtained. This setup should give 
maximum persistence to the single-shot display. After 
the single-shot signal has been written, the display 
may be retained by pressing STORE and setting the 
TIME control to MAX. 


3-34. Single-shot signals which require a beam speed 
faster than 50 microseconds per division can be 
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written with more brightness by setting the WRITING 
SPEED to FAST. The screen will be unevenly illumi- 
nated after erasing when WRITING SPEED is in 
FAST, however, the INTENSITY can be set high 
enough to make the display visible through the 
illumination. A display, written with WRITING 
SPEED set to FAST, will be obscured by positive 
fading more rapidly than a display written with 
WRITING SPEED set to STD. 


3-35. Single-shot signals which require a beam 
speed between 20 and 200 microseconds per divi- 
sion may have low brightness at some location on the 
screen. Fire a single-shot test signal with INTENSITY 
and PERSISTENCE fully cw and WRITING SPEED 
in STD, and if the center brightness is low, wait for 
one to three minutes for the low-brightness area to 
become brighter. Likewise, if the entire display bright- 
ness appears below a usable level, or the display is 
not visible at all, wait for one to five minutes for the 
display to appear (figures 3-8 and 3-9). 
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SECTION IV 


PRINCIPLES OF OPERATION 


4-1. _ INTRODUCTION. 


4-2. This section contains functional descriptions 
keyed to an overall block diagram of the instrument, 
and circuit descriptions keyed to simplified block dia- 
grams of circuit groups. The schematics are located in 
Section VIII. 


4-3. OVERALL FUNCTIONAL DESCRIP- 


TION. 


4-4. The Model 141T Display Section has five main 
circuits (figure 4-1): low-voltage power supply, high- 
voltage power supply, calibrator circuit, pulse circuit, 
and horizontal driver circuit. The horizontal and 
vertical amplifier circuits are in the plug-in units. 


4-5. LOW-VOLTAGE POWER SUPPLY. 


4-6. The low-voltage power supply operates on 100-, 
120-, 220- or 240-volts, single phase, 48-440 Hz. Out- 
put voltages are —12.6-, —100-, +100- and +248-volts 
de. All outputs are fused and electronically regulated. 


CALIBRATOR 


115/230 


POWER SUPPLY 


P/O 
BEAM 
FINDER 


PULSE 
CIRCUIT 


LOW VOLTAGE 6.3VAC +248 +100 -100 


Voltages are distributed to the high-voltage power 
supply, calibrator, pulse circuits, and horizontal and 
vertical plug-ins. The low voltage transformer sup- 
plies 6.3 Vac to the main filament of the CRT and to 
the calibrator circuit. 


4-7. CALIBRATOR. 


4-8. The 6.3 Vac is applied to the calibrator circuit 
where it is shaped into a square wave (of line fre- 
quency) and applied to two front-panel connectors, 
1V and 10V pk-pk. The 1-volt output is also applied to 
the vertical and horizontal plug-ins for sensitivity 
calibration. Accuracy of the calibrating signals is +1%. 


4-9. HIGH-VOLTAGE POWER SUPPLY. 


4-10. A transistorized oscillator and a step-up trans- 
former are used to generate negative and positive high 
voltages for the CRT. The negative 2350-volt supply is 
electronically regulated. 
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Figure 4-1. Model 141T Block Diagram 
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4-11. PULSE CIRCUIT. 


4-12. This circuit generates pulses of variable level 
and rate. These pulses and other dc voltages from the 
circuit are applied to the storage and persistence ele- 
ments in the CRT. The low-voltage power supply pro- 
vides all operating power for the pulse circuit. 


4-13. HORIZONTAL DRIVER CIRCUIT. 


4-14. The horizontal driver is an impedance con- 
verter circuit. The output from the horizontal ampli- 
fier circuit in the plug-in unit is applied to the input of 
the horizontal driver circuit, which in turn drives the 
horizontal plates of the CRT. 


4-15. CIRCUIT DESCRIPTION. 
4-16. LOW-VOLTAGE POWER SUPPLY. 


4-17. The low-voltage power supply consists of 
+100-volt supply, —100-volt supply, +248-volt supply 
and —12.6-volt supply. The +100-volt supply is inde- 
pendent and provides a reference voltage for the 
—100-volt supply. The +248-volt and —12.6-volt sup- 
plies are dependent on the —100-volt supply for refer- 
ence voltages. ; 


4-18. Figure 4-2 is a simplified block diagram of the 
regulator used in the low-voltage supply. The series 
regulator acts as a variable resistance in the regulated 
output. A sensor (or differential amplifier) compares 
the output voltage with a reference voltage. The driver 
(emitter follower or amplifier) controls the bias on the 
series regulator, which effectively controls the series 
resistance. Any change in output voltage is fed back to 
the series regulator. The change in series resistance 
and the resulting voltage drop is opposite to the output 
voltage change, maintaining the output voltage at 
a constant level. 


REGULATED 


UNREGULATED DC OUTPUT 


DC VOLTAGE SERIES 
RECTIFIERS REGULATOR 
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Figure 4-2. Regulated Power Supply Block Diagram 


4-2 


Model 141T 


4-19. Figure 8-10 is a schematic diagram of the low 
voltage power supply. The primary winding is wired 
through a rear panel power module for conversion to 
100-, 120-, 220- or 240-Vac operation. Line voltage is 
applied to the primary of Tl through an on-off switch, 
a fuse and a thermal switch. Pilot lamp DS1, lights 
when power is applied to T1. Two shunt resistors are 
connected to the +248-volt supply to reduce series 
regulator power dissipation when high-current plug- 
ins are used. Each shunt is wired to a rear panel con- 
nector. The internal wiring of the plug-in determines 
whether the shunt is in the circuit or not. 


4-20. +100-Volt Supply. The ac voltage from the 
secondary of TI is rectified by A1CR5-A1CR8 and par- 
tially filtered by C3 and A2R17. The resulting de volt- 
age is applied through the series regulator Q2, to the 
output. Differential amplifier A2Q4/A2Q5, compares 
the voltage across A2V1 with a sample of the output 
voltage. Any change in output voltage is applied to the 
base of driver A2Q3, which controls the bias on regula- 
tor Q2. Series regulator Q2, compensates for the 
change in output voltage by changing resistance and 
restores the output level to normal. The +100-volt out- 
put is adjusted by A2R11B and fuse A2F2 provides 
overload protection. 


4-21. —100-Volt Supply. Reference voltage for 
the —100-volt supply is taken from the output of the 
+100-volt supply. The reference voltage across A2R31 
is compared with a sample of —100-volt output across 
A2R35. The error voltage sensed by differential ampli- 
fier A2Q7/A2Q8 is applied through driver A2Q6, and 
series regulator Q3. The series regulator brings the 
—100 volt supply back into proper balance with res- 
pect to the +100-volt supply. Ac voltage from T1 is 
rectified by AlICR9-A1CR12, partially filtered by C4/ 
C5/A2R27, and the resulting de voltage is applied by 
the series regulator Q38, to the —100-volt output. Regu- 
lation is obtained as in the +100-volt supply. A2R11C 
adjusts the —100-volt output, and fuse A2F3 provides 
overload protection. 


4-22. +248-Volt Supply. Sensor amplifier A2Q2, 
in the +248-volt supply senses any variation in the out- 
put voltage with respect to —100 volts. The error volt- 
age is amplified by driver A2Q1, which applies correc- 
tive bias to series regulator Q1. A2R11A adjusts the 
+248-volt output and fuse A2F 1 provides overload pro- 
tection. A2CR4 provides temperature compensation 
for A2Q2, and is normally forward-biased. 


4-23. —12.6-Volt Supply. Sensor amplifier A2- 
Q11 senses any variation of output voltage with res- 
pect to —100 volts and applies the error voltage to 
driver amplifier A2Q9. The driver increases signal cur- 
rent to the level required to control series regulator 
Q4. The —12.6-volt output is adjusted by A2R47A. 
Current limiter A2Q10 is a protective circuit for the 
series regulator and is normally biased off. If an over- 
load occurs across the —12.6-volt output, the base of 
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A2Q10 goes positive by the voltage drop across R11, 
minus the forward voltage drop across A2CRI16, turn- 
ing A2Q10 on. The collector of A2Q10 is applied 
through A2Q9 to the base of series regulator Q4, re- 
ducing the current flowing through Q4. The current 
flows through an external overload which limits the 
current required to keep A2Q10 on. Additional over- 
load protection is provided by fuse, A12F4. 


4-24. CALIBRATOR. 


4-25. The calibrator circuit (figure 8-10) consists of 
three parts: a tunnel diode (square wave generator), 
a- transistor switch, and a calibration network. 


4-26. Input to tunnel diode A2CR19, is applied 
through A2R50. The tunnel diode generates a square 
wave at line frequency. Transistor switch A2Q12, is 
off during the time of the positive half-cycle of the 
square wave (when the voltage at the base is close to 
zero), and the collector voltage is at a level set by 
breakdown diode A2VR6 and resistor A2R47B. When 
the negative-going portion of the square wave is ap- 
plied to the base of A2Q12, the transistor increases 
conduction, effectively shorting the collector to 
ground. The output of the calibrator becomes zero. At 
the end of the negative input half-cycle (bias of A2Q12 
returns to zero) the transistor is turned off, and the 
output returns to its previous value. 


4-27. Tunnel diode bias current is supplied through 
A2R51. The bias current sets an operating level for 
the diode which affects the symmetry of the square 
wave output. Cal adj A2R47B, is used to set the dc 
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voltage at the collector of A2Q12 to —10 volts when 
the transistor is off. Breakdown diode A2VR6 reduces 
the output impedance, and provides the temperature 
compensation for the circuit. Voltage divider A2R54/ 
A2R55, reduces the 10-volt output to 1 volt. Both 10- 
and 1-volt outputs are available at the front panel of 
the instrument, and the 1-volt output is available to 
both plug-ins. 


4-28. HIGH-VOLTAGE SUPPLY. 


4-29. Figure 4-3 is a block diagram of the high- 
voltage power supply. The output of a regulated tran- 
sistor oscillator is stepped-up in voltage and applied 
to a series of high voltage rectifiers. The positive out- 
put of the voltage tripler is connected to the post- 
accelerator of the CRT. The negative output voltages 
are used in the gun assembly of the CRT and its asso- 
ciated controls. The Z-axis input can be used to apply 
intensity modulating signals to the CRT. 


4-30. Figure 8-13 is a schematic diagram of the 
high-voltage supply and the CRT. Oscillator A2Q12 
operates at a frequency of approximately 32 kHz. 
Any change in the output voltage is applied to A2Q15, 
which converts the voltage change to a current 
change. This current change is applied, by emitter 
follower A2Q14, to the base of the oscillator transistor. 
The amplitude of oscillations is changed in such a di- 
rection as to oppose the original output voltage 
change. High-voltage adjust A2R63 sets the amplitude 
of oscillation to produce the correct output voltage. 
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Figure 4-3. High-Voltage Power Supply Block Diagram 
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4-31. Two separate negative supplies are used, one 
for the control grid of the CRT, and one to provide the 
CRT cathode and focusing voltages. Both supplies use 
half-wave rectifiers (A2CR23 and A2CR24). The un- 
blanking gate from the horizontal plug-in (pin 1, J2) 
is applied to the return side of the grid supply, and 
changes the negative grid voltage by about +50 volts 
to unblank the trace. A positive pulse of about 20 volts 
will blank the trace when applied to Z-axis input. 
When Z-axis input is not used, S4 is set to INT to re- 
ceive chopped blanking from a dual-trace plug-in. 


4-32. The voltage tripler circuit provides the 6.6 kV 
post-aecerlerating voltage applies to the CRT. 


4-33. The ASTIG adjustment, R8, adjusts the round- 
ness of the spot, and the geometry adjustment, A2- 
R72, is used to optimize pattern shape. 


4-34. STORAGE CRT. - 


4-35. Refer to figure 8-13 for the schematic diagram 
of the storage CRT, V1. The CRT contains the conven- 
tional electron (writing) gun, deflection plates, post- 
accelerator, and phosphor screen. In addition, there 
are two floodguns, a collimator, a collector mesh, and 
a storage mesh. These added elements make possible 
the variable persistence and storage functions of the 
instrument. 


4-36. Flood Guns. Two flood guns are located on 
the electron gun, outside of the horizontal deflection 
plates. Horizontal drivers, A6Q1 and A6Q2, prevent 
flood gun electrons from flowing through the deflec- 
tion plates to the output stage of the plug-in. The guns 
operate continuously when the power switch is ON. 
An electron cloud, that is emitted by the flood guns, 
is accelerated toward the CRT screen by collimator 
and collector mesh voltages. These electrons make 
stored or persisting display visible. They are also used 
to erase stored and persisting displays. 


4-37. Collimator. The collimator is an internal 
coating along the tapered portion of the CRT. A posi- 
tive voltage applied to the collimator focuses the 
flood-gun electrons. The flood-gun electrons are form- 
ed into a column perpendicular to, and approximately 
equal to the width of the CRT screen. 


4-38. Collector Mesh. The collector mesh is be- 
tween the flood guns and the storage mesh (closer to 
the storage mesh). It is alwasy positive with respect to 
the storage mesh except in the ERASE mode of opera- 
tion; both are then at the same potential. In addition 
to accelerating flood gun electrons, the collector mesh 
also repels positive ions generated by the flood guns. 


4-39. Storage Mesh. The storage mesh is just 
behind the CRT screen and is coated with non- 
conducting material. It is statically held at a slightly 
positive potential (approximately +3 volts). When the 
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electron beam from the writing gun strikes the mesh 
coating, secondary electrons are emitted. This second- 
ary emission creates a pattern of positive potential 
identical to the movement of the beam. Flood gun 
electrons are accelerated by this positive potential pat- 
tern and strike the phosphor screen, creating a visible 
display. 


4-40. The storage mesh is pulsed with pulses of ap- 
proximately 10 microseconds duration. These pulses 
erase the positive pattern on the storage mesh by dis- 
charging the mesh coating. Time required for this 
erasing operation is determined by the pulse repeti- 
tion rate. The positive pattern on the mesh may also be 
neutralized manually by connecting the collector 
and storage meshes (erase). The high positive poten- 
tial (approximately +156 volts) allows more uniform 
discharging of the surface. When the storage mesh is 
disconnected from the collector mesh and returned to 
+3 volts, the coated surface is at a uniformly equal 
potential of —9 volts. In both cases, the screen has no 
illumination. The pattern may be lost by the storage 
mesh fading positive and allowing the entire screen to 
be illuminated. This occurs when positive ions from 
the flood gun raise the surface potential of the stor- 
age mesh in random areas sufficiently to allow flood 
gun electrons to strike the screen. 


4-41. PULSE CIRCUIT. 


4-42. Figure 4-4 is a simplified block diagram of the 
pulse circuit. The pulse circuit supplies pulses of var- 
iable repetition rate to control the operation of the 
CRT. The pulse timer generates a pulse which triggers 
the monostable multivibrator. The two outputs of the 
monostable multivibrator are applied to the flood gun 
driver and output pulser. The flood gun driver applies 
pulses to the accelerator of the CRT to control stor- 
age time of the display. 


4-43. The output pulser applies a positive voltage to 
the storage mesh of the CRT. The erase timer provides 
a signal to the monostable multivibrator and output 
pulser to generate an erase pulse and also triggers the 
blanking circuit. The blanking circuit energizes a relay 
in the high voltage supply which applies a blanking 
voltage to the CRT. The CRT collimator voltage is sup- 
plied by a linear amplifier and is controlled by the 
selection of the writing speed at the front panel. 


4-44. STD AND FAST MODES. 


4-45. Pulse Timer. Figure 8-16 is a schematic dia- 
gram of the pulse circuit. Setting the front panel 
PERSISTENCE control, R10, determines the amount 
of current available from the pulse timer current 
source, A5Q1. A5C1 charges to a potential which 
turns A5Q2 on. A5C1 discharges through A5Q2, A5- 
Q2 turns off, and A5C1 again begins to build a ramp 
voltage. The repetition rate of this action is controlled 
by the setting of the front panel PERSISTENCE con- 
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trol. The output of A5Q2 is a 0 to 10 kHz pulse with a 
very sharp spike which is coupled through A5C2 to the 
monostable multivibrator. This portion of the pulse 
circuit is active in all modes. 


4-46. Monostable Multivibrator. The  multivi- 
brator, A5Q3/A5Q4, operating in a monostable state, 
receives pulses from the pulse timer, and applies a 
negative-going pulse (approximately 10 usec wide) to 
A5CR38. 


4-47. Output Pulser. The negative-going pulse 
from the monostable multivibrator allows A5CR7 to 
become forward biased with a current controlled by 
the setting of the fast write depth adjustment A5R14A, 
or the standard write depth adjustment A5RI1OA, de- 


Figure 4-4, Pulse Circuit Block Diagram 
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pending on whether FAST or STD mode is being 
used. This current pulse is amplified and converted to 
a voltage pulse by A5Q7/A5Q8 and applied to the stor- 
age mesh backing electrode. 


4-48. Erase Timer. The erase timer circuits are 
in a quiescent state during operation in either STD or 
FAST write modes. When erase timer A5Q9 is turned 
off, ASCR8 in the erase pulse shaping circuit is back 
biased. This effectively disconnects the erase timer cir- 
cuit from the output pulser. 


4-49. When operating in the STD mode, at the instant 
the ERASE pushbutton is pressed, figure 4-5 point A, 
the following actions take place simultaneously: 
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a. The collector mesh potential of +156 volts is 
applied to the junction of A5R27 and A5R28. This volt- 
age causes A5CR14 to become reverse-biased, which 
protects A5Q7 and A5Q8. 


b. The +156 volts applied to A5R27 turns A5Q9 
on which charges A5SC8 to 0 volts. This action turns on 
A5Q15/A5Q16 through A5R53 which blanks the CRT 
write gun by means of a relay closure on the high 
voltage power supply board. 


c. Zero volts on A5R17 reduces the output of 
amplifier A5Q7/A5Q8 by approximately —12 volts. 
A5Q18 turns on, turning A5Q19 off. A5Q3 is turned on 
by current through A5R7 which allows amplifier 
A5Q7/A5Q8 to reach its full output amplitude, less 
the reduction in amplitude due to the current 
through A5R17. The result is approximately —4 volts. 
The erase multivibrator A5Q20/A5Q21 begins to free 
run at approximately 100 Hz. This signal is amplified 
through A5Q22 to drive A5Q12 and A5Q13 for an al- 
ternating collimation voltage to better erase the CRT. 


d. The circuits remain in this state as long as the 
ERASE pushbutton is pressed. 


4-50. When the ERASE pushbutton is released, the 
following circuit actions occur simultaneously: 
a. A5Q9 is turned off. 


b. The voltage on A5C8 begins to discharge 
from approximately 0 volt toward —12.6 volts. 


+3.3V STORAGE 
MESH VOLTAGE 


= 0.13SEC 141T-001-06-76 


Figure 4-5. Erase Functional Waveform 


c. The voltage change across A5R17/A5VR1 
causes the output of amplifier A5Q7/A5Q8 to increase 
from about —4 volts. The increase is in the form ofa 
ramp to the output voltage determined by the standard 
write depth adjustment A5R10. When A5VRI1 is no 
longer conducting, the ramp stops. 
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d. A5Q3 is held in saturation by A5R7. This es- 
tablishes the output voltage of amplifier A5Q7/A5Q8. 


e. When A5C8 voltage decreases to —12.6 volts, 
A5Q3 turns off (figure 4-5 point F), and the output 
pulser returns to the quiescent voltage of approxi- 
mately 3.3 volts. A5Q20 and A5Q21 stop running and 
the collimator voltage returns to the nominal value. 


4-51. Operation of the ERASE pushbutton when in 
the FAST mode is as described in paragraphs 4-49 
and 4-50 except that the storage mesh potential drops 
less after releasing the ERASE pushbutton and re- 
mains constant until A5C8 voltage decreases to —12.6 
volts. This action results from the forward-biasing of 
A5CR29 which prevents current flow through A5CR8 
and allows the output of A5Q7 and A5Q8 to go to 
its maximum level as determined by the fast write 
depth adjustment. 


4-52. At this point, all pulse circuits have returned to 
the condition they were in prior to pressing the ERASE 
pushbutton, and pulses from the pulse timer may 
again be applied to the storage mesh backing elec- 
trode. 


4-53. PULSE CIRCUIT:STORE MODE. 


4-54. Flood Gun Control. Pressing the STORE push- 
button removes +156 volts from A5R19 and A5R50. 
This turns off A5Q5 and pulses from the monostable 
multivibrator are now coupled through A5C5 to the 
base of A5Q6. During the 10 usec that A5Q4 output 
goes positive, A5C5 is charged. When A5Q4 output 
goes negative, A5CR9 is back biased and A5Q6 turns 
off. The collector of A5Q6 goes positive until A5C5 
is charged and turns A5Q6 back on. This pulse has 
a duration of approximately 60 usec. This pulse 
is applied to the flood gun accelerator, which turns 
the flood gun on for the pulse duration. 


4-55. The repetition rate of these positive pulses at 
the collector of A5Q6 is now determined by the setting 
of the STORE TIME control, R9, which replaces the 
PERSISTENCE control when the STORE pushbutton 
is pressed. 


4-56. The write gun is blanked by A5Q16 through the 
action of A5Q14 and A5Q15. 


4-57. PULSE CIRCUIT:CONVENTIONAL MODE. 


4-58. When the CONV pushbutton is pressed, a 
+100-volt potential is removed from A5R25. A5CR15 
is forward biased by —100 volts through A5R26, A5- 
CR14, and R25. This voltage divider sets the storage 
mesh backing electrode to approximately 29 volts. A5- 
CR13 is reverse-biased, preventing output pulser sig- 
nals from passing through. This action produces con- 
ventional oscilloscope operation by disabling the vari- 
able persistence mode. 
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4-59. When the oscilloscope is turned off, a display 
stored on the CRT is protected from unintentional era- 
sure by A5Q17 and the associated circuit. 


4-60. TRACE ALIGN. 


4-61. The trace align coil L1, is located around the 
CRT near the screen. Adjustment of TRACE ALIGN 
R7A/B, changes the magnitude and direction of 
current through the coil and rotates the trace into 
alignment with the CRT graticule. 


4-62. PLUG-IN KIT FABRICATION. 


4-63. The HP Model 10477A and Model 10487A Ac- 
cessory Plug-ins are blank plug-in units for the instru- 
ment. These two units permit the user to design his 
own special-purpose circuits. Current available from 
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each of the instrument power supplies is shown in 
table 4-1. Do not exceed the current capabilities in 
table 4-1. 


Table 4-1. Current Capability 


Current Available at 
each Jack (J1 and J2) 


Supply Voltage and 
J1/J2 pin number 


0-50 ma 

50-100 ma (pin 2 must be 
wired to pin 3 in the plug- 
in.) 

0-137.5 ma 

10-200 ma 

0-0.9 amps 

0-3.25 amps 
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Performance Check 


SECTION V 


PERFORMANCE CHECK AND ADJUSTMENTS 


5-1. INTRODUCTION. 


5-2. This section contains step-by-step procedures 
for checking the instrument specifications as given in 
table 1-1 of this manual. A table (performance check 
record) is provided at the end of the performance 
check for recording the measurements obtained in the 
first running of the procedure. This record may be 
used to compare measurements taken at later dates 
with the original. The procedures for making all 
internal adjustments are covered in paragraphs 5-21 
through 5-33. A photograph showing the locations 
of all internal adjustment controls is presented in 
figure 5-1. 


9-3. TEST EQU!PMENT. 


5-4. Test equipment required for procedures in this 
section is listed in table 5-1. Test equipment equiva- 
lent to that recommended may be substituted, pro- 
vided it meets the required characteristics listed in 
the table. For best results, use recently calibrated 
test equipment. Use a non-metallic screwdriver when 
making adjustments. 


9-5. PERFORMANCE CHECK. 


5-6. The following subparagraphs describe pro- 
cedures to determine whether or not the instrument is 
operating within the specifications of table 1-1. This 
check can be used as part of an incoming inspection, 
as a periodic operational test, or to check calibration 
after repairs or adjustments have been made. Any 
one of the following checks can be made separately 
if desired. 


5-7. The first time the performance check is made, 
enter the results on the performance check record 
at the end of the procedure. Remove the record from 
the manual and file it for future reference. Be sure 
to include the instrument serial number on the record 
for identification. 


5-8. PRELIMINARY SETUP. 
a. Install time base and vertical plug-ins. 


b. Adjust time base for a free-running 1 msec/div 
sweep. 


Table 5-1. Recommended Test Equipment 


Voltmeter 
Calibrator 


Digital 
Voltmeter 


Voltage 
Divider Probe 


Oscillator 


HP 745A 


Accuracy: 0.1% 
Output Voltages: 1V, 10V 


Accuracy: 0.1% 
Voltage Range: +300V 
Input Impedance: 10.2MQ 


HP 3465A 


HP K05 3440A 
HP 204C 


Accuracy: 1% 
Division Ratio: 1000:1 
Maximum Voltage: 4 KV 


Waveform: Sine Wave 
Frequency: 80 Hz to 400 
kHz 


Required 
For 


Characteristics 
Required 


Calibrator 
Performance Check 
Calibrator 

Adjustment 


Low Voltage Power 
Supply Adjustment 
High Voltage Power 
Supply Adjustment 


High Voltage Power 
Supply Adjustment 


Geometry Adjustment 
Pulse Circuit 
Adjustment 
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c. Set vertical plug-in input switch to off or 
ground. 


d. Set Model 141T controls as follows: 


INGENSITY a cucsaccerd oot serous oem eepeale MIN 
PERSISTENCE, «0:4. sean aoe MIN 
WRITING SPEED |, 2o)¢ Lon) eeaceeee STD 


e. Turn instrument on and allow a 15 minute 


warm-up period. 


The INTENSITY control should never be 
set high enough to cause blooming. Ex- 
cessive intensity can permanently dam- 
age the CRT storage mesh. 


5-9. BEAM FINDER. 
NOTE 


The BEAM FINDER returns beam to 
CRT screen regardless of deflection po- 
tentials when used with the 1400-series 
time-domain plug-ins. 


When used with the 8550-series fre- 
quency-domain plug-ins, the BEAM 
FINDER has no function. 


a. Perform preliminary setup (paragraph 5-8). 


b. Rotate vertical and horizontal position con- 
trols fully cw. 


c. Press and hold BEAM FINDER pushbutton 
while slowly rotating INTENSITY cw until a trace 
becomes visible. 


d. BEAM FINDER should return trace to CRT 
regardless of position of vertical or horizontal con- 
trols. 


e. Adjust vertical and horizontal position con- 
trols until trace is centered on CRT display. 


f. Release BEAM FINDER. 


5-10. Paragraphs 5-11 through 5-14 contain pre- 
liminary operational checks of performance charac- 
teristics not listed in table 1-1. Because these charac- 
teristics are not specified, stated results are approx}- 
mate. 


5-11. FOCUS AND ASTIG. 
5-12. FOCUS and ASTIG controls should give a 
sharply defined trace when set to approximately mid- 


range positions. Adjust for sharpest trace possible 
and leave in that position. 
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5-13. TRACE ALIGN. 


a. Perform preliminary setup (paragraph 5-8). 
b. Adjust TRACE ALIGN until trace is parallel 
to center graticule line. This condition should occur 
near center of adjustment range. 
5-14. CALIBRATOR. 


a. Perform preliminary setup (paragraph 5-8). 


b. Connect voltmeter calibrator to vertical in- 


c. Set voltmeter calibrator for output of 1V p-p. 
d. Set vertical amplifier sensitivity to .1 V/div. 


e. Adjust vertical vernier to display exactly 8 
divisions of vertical deflection. 


f. Disconnect voltmeter calibrator. 


g. Connect Model 141T CAL 1V output to verti- 
cal input. 


h. Observe deflection of 8 +0.1 division. 

i. Repeat steps a through g, using 10 volts from 
the voltmeter calibrator, 1 V/div vertical sensitivity, 
and CAL 10V. 

5-15. VARIABLE PERSISTENCE. 

a. Perform preliminary setup (paragraph 5-8). 

b. Adjust INTENSITY for normal viewing level. 

c. Set time base to 2 sec/div and observe that 
trace line disappears and that spot develops a short 


tail. 


d. Slowly adjust PERSISTENCE cw and note 
that tail lengthens. 


e. Rotate PERSISTENCE fully cw and turn IN- 
TENSITY fully cew. 


f. Observe that trace remains visible for one 
minute. 


5-16. WRITING SPEED, FAST. 
a. Perform preliminary setup (paragraph 5-8). 
b. Set PERSISTENCE to MAX. 
c. Set time base for 1 usec/div sweep. 


d. Set time base for single sweep. 


Model 141T 


e. Press FAST pushbutton and press ERASE. 
Observe that background appears foggy. 


f. Repeatedly erase and trigger a single sweep, 
increasing INTENSITY slightly each time, until trace 
writes and remains visible for 15 seconds. 


5-17. STORE TIME, FAST. 
a. Perform preliminary setup (paragraph 5-8). 
b. Rotate STORE TIME to MAX. 
c. Press ERASE. 


d. Trigger a single sweep and immediately press 
STORE. 


e. After 15 minutes rotateSTORE TIME to MIN. 
Trace should still be visible. 


5-18. WRITING SPEED, STANDARD. 


a. Perform preliminary setup (paragraph 5-8). 


b. Press STD. 


c. Set time base for 50 usec/div sweep. 


d. Repeatedly erase and trigger a single sweep, 
increasing INTENSITY slightly each time, until trace 
writes and remains visible for one minute. 


5-19. STORE TIME, STANDARD. 
a. Perform preliminary setup (paragraph 5-8). 
b. Rotate STORE TIME to MAX. 
c. Press ERASE. 


d. Trigger a single sweep and immediately press 
STORE. 


e. After 2 hours, rotate STORE TIME to MIN. 
Observe that trace is still visible. 


5-20. This completes the Performance Check. If the 
instrument does not meet specifications, the adjust- 
ment procedure which follows should be done. If 
this does not result in satisfactory performance, refer 
to Section VIII for maintenance and troubleshooting 
information. 


5-21. ADJUSTMENTS. 


5-22. The following paragraphs describe procedures 
to calibrate the instrument so that it will perform as 
specified in table 1-1. The entire adjustment procedure 
can be done in sequence, or any separate adjust- 
ment can be calibrated by following the steps out- 


Adjustments 


lined in the appropriate paragraph. The locations of 
adjustment controls are shown in figure 5-1, a photo- 
graph included at the end of the section on a foldout 
page. 


5-23. Use a nonmetallic screwdriver and recently 
calibrated test equipment with characteristics as spec- 
ified in table 5-1. After adjustments are complete, 
check instrument performance by doing the perform- 
ance check procedure at the beginning of this sec- 
tion. If difficulty is encountered in making any ad- 
justment, refer to Section VIII for troubleshooting 
procedures. 


5-24. PRELIMINARY SETUP. 
> 


a. Install plug-ins in both compartments. Prop- 
er power supply regulation may not occur without 
load connected. 


b. Remove top, bottom, left side and high volt- 
age deck covers. All internal adjustments are identi- 
fied in figure 5-1. 


WARNING 


Voltages present in the power supplies 
are dangerous. 


c. Rotate INTENSITY, PERSISTENCE, and 
STORE TIME fully cew. 


d. Turn instrument on and allow 15 minutes 
warm-up period. 


5-25. LOW VOLTAGE POWER SUPPLY ADJUST- 
MENT. 


a. Perform preliminary setup (paragraph 5-24). 


b. Adjust low voltage regulators as indicated in 
table 5-2. 


NOTE 


Because +100-volt supply is a reference 
for the other mainframe supplies it must 
be set first. Voltage may be measured on 
any terminal with wire color shown in 
table 5-2. 


ce. Recheck all supplies before proceeding. The 
+100V supply must be set as near to +100V as possi- 
ble. 


5-26. HIGH VOLTAGE POWER SUPPLY ADJUST- 
MENT. 


a. Perform preliminary setup (paragraph 5-24). 


b. Monitor +100 Vdc supply with digital volt- 
meter using voltage divider probe. Note exact reading. 
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Table 5-2. Low Voltage Power Supply Adjustment 


ADJUST 


SUPPLY 


A2R11B 
A2R11C 
A2R11A 
A2R47A 


c. Multiply value obtained in step b by 23.50. 

d. While monitoring high voltage, —2350V MON- 
ITOR POINT (4), set HV adj A2R638, to obtain a 
voltage reading equal to result obtained in step c 
(—2350 +25V). 

e. This procedure will set high voltage within 


1%, provided +100V supply is set to indicate exactly 
+100V on digital voltmeter. 


5-27. INTENSITY LIMIT ADJUST. 


NOTE 
Method A must be used for Model 141T’s 
with 1400-Series vertical and time-base 
plug-ins. Method B must be used for 
Model 141T’s with spectrum analyzer 
plug-ins. 
Method A. 
a. Turn power off. 


b. Remove 1400-Series plug-ins. 


c. Short pins 1 and 2 of upper compartment 
connector, J2, together. 


WARNING 


Voltages present in the high voltage 
supply are dangerous. 
d. Turn power ON. 
e. Set intensity limit A2R65 fully cew. 
f. Set INTENSITY to 11 o’clock position. 
g. Press STD pushbutton. 


h. Slowly adjust A2R65 cw until a spot is just 
visible. 


i. Turn INTENSITY fully ccw. 


5-4 


MEASURE POINT 
WIRE COLOR 


WHITE/RED 
VIOLET 


RED 
WHITE/VIOLET 


j. Turn power off. 


k. Remove short from upper compartment con- 
nector J2. 


> 

]. Replace plug-ins. 
Method B. 

a. Turn power off. 


b. Install spectrum analyzer plug-ins. 


c. Set plug-ins for 0.6 ms SCAN mode and 
AUTO trigger. 


d. Turn power ON. 


e. Turn intensity limit A2R65 full ccw, extin- 
guishing trace. 


f. Set INTENSITY to 11 o’clock position. 

g. Press STD pushbutton. 

h. Set PERSISTENCE to MIN. 

i. Turn A2R65 slowly cw until crest of trace is 


bright with rest of trace barely visible as shown in 
figure 5-1A. 


“lL GENTER: 4 2 3 4 
FREQUENCY 141T-003 


Figure 5-1A. Spectrum Analyzer Intensity Limit Adjust 
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5-28. GEOMETRY. 


a. Perform preliminary setup (paragraph 5-24). 


b. Set controls as follows: 


triggerevelx Msi? tnevicheoael aed? Heo auto 
trigger source a9.ahevitowe< TH eam ai int (+) 
sweep time — sae le eae 0.5 msec/div 
WRITING)SPEED we af. coud eonit-3a8- STD. 
PERSISTENGE |. .5 os tet eee ence MIN 


c. Slowly adjust INTENSITY for normal viewing 
level. 


d. Press ERASE. 
e. Press CONV. 


f. Adjust TRACE ALIGN and vertical position 
controls so that trace is parallel to center graticule 
line. 


g. Connect 400-kHz oscillator output to vertical 
amplifier input. 


h. Adjust vertical deflection factor to obtain 
slightly under 8 divisions of vertical deflection. 


If it is necessary to increase intensity, do 
so only in STD mode. There is no indica- 
tion of excessive beam intensity while 
in the CONV mode and CRT mesh can 
be burnt. 


i. Adjust geometry A2R72 for best compromise 
between distortion of vertical and horizontal edges 
of display. Vertical and horizontal controls may be 
adjusted to permit viewing of edges. 

j. Set INTENSITY fully cew. 

k. Disconnect oscillator. 


5-29. CALIBRATOR ADJUSTMENT. 


a. Perform preliminary setup (paragraph 5-24). 


bas Press, SiiD: 


c. Connect 10V p-p output of voltmeter cali- 


brator to vertical amplifier input. 


d. Set vertical amplifier deflection sensitivity 
to 1 V/div. 


e. Slowly increase INTENSITY to normal view- 
ing level. 


Adjustments 


f. Adjust vertical amplifier vernier to display 
exactly 8 divisions of vertical deflection. 


g. Disconnect voltmeter calibrator. 


h. Connect Model 141T 10V CAL output to verti- 
cal amplifier input. 


i. Set cal adj A2R47B to obtain exactly 8 divi- 
sions of vertical deflection. 


5-30. PULSE CIRCUIT ADJUSTMENTS. 

5-31. FAST MODE ADJUSTMENTS. 
a. Perform preliminary setup (paragraph 5-24). 
b. Press FAST pushbutton. 


c. Turn INTENSITY and PERSISTENCE fully 


CCW. 


d. Set time base for single sweep so that sweep 
will not occur during this portion of procedure. 


e. Set fast write depth adj A5R14A fully ccw. 


f. Set fast coll adj A5R14B so that entire flood 
gun illumination pattern is visible. 


g. Adjust flood gun grid adj A5R14C to obtain 
most uniform CRT illumination. The normal flood 
gun grid adjustment is at or near 0 volt (A5R14C 
fully cw). 


h. Adjust fast coll adj A5R14B so that flood 
gun illumination just fills graticule. 


i. Set PERSISTENCE to MAX. 
j. Press ERASE. 


k. Adjust fast write depth adj A5R14A slowly 
cw in small increments, erasing after each step, until 
a good compromise between no light and saturated 
brightness is obtained on CRT after ERASE button 
is pressed. 


]. Adjust fast coll adj A5R14B in small incre- 
ments. Erase and readjust fast write depth adj 
A5R14A (step k) between increments until uniform 
fogging is obtained. 


m. Set controls as follows: 


SWEETIE. 20 Cea eee pers can aR 0.2 msec/div 
SWEEP seas sei os normal (recurrent) 
PIL IGINSIDY (oe ee eee See te ceo, fully ccw 
PRS LION G ante onto n vane hue edie eee MIN 


n. Connect 4 kHz oscillator sine-wave output to 
vertical amplifier input. 
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o. Adjust vertical gain to obtain 8 divisions of 
vertical deflection. 


p. Adjust INTENSITY for normal viewing level. 


q. Increase vertical gain by a factor of 10. Do 
not adjust INTENSITY. 


r. Set time base for single sweep operation. 
s. Set PERSISTENCE to MAX. 


t. Increase INTENSITY gradually while erasing 
CRT until beam writes evenly, but not to point where 
beam is always on. 


u. Press ERASE pushbutton until no trace 
remains. 


v. Erase, and immediately arm and trigger a 
single sweep. The resulting waveform should be 
visible inside a 6 x 8 division rectangle for 15 seconds. 
If not, rotate fast write depth adj A5R14A clockwise 
until it is. If CRT still will not hold trace for 15 
seconds, return to step g and reduce the illuminated 
area to no less than a centered 7.6 x 9.5 division 
rectangle. 


NOTE 
The 7.6 x 9.5 division rectangle is the 
minimum rectangle’ size allowable 
for this adjustment. 

w. Rotate fast write depth adj A5R14A ccw 
in small increments. Leave A5R14A at point farthest 
ccw that permits trace to remain visible for 15 sec- 
onds. 

5-32. STD. MODE ADJUSTMENTS. 

a. Perform preliminary setup (paragraph 5-24). 

‘b. Set INTENSITY fully cew. 

c. Set PERSISTENCE to MIN. 

d. Set std write depth adj A5R10A fully cew. 

e. Press STD pushbutton. 


f. Set time base to single sweep to prevent 
beam from sweeping. 
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g. Press ERASE for one second and release. 


h. Turn std coll adj A5R10 fully cew and then 
slowly cw until CRT face is uniformly illuminated to 
within 1 mm of aluminized CRT ring around perim- 
eter of CRT. Collimator dimples may protrude up to 
3 mm out from aluminized CRT ring but in no case 
may come into CRT graticule or nomenclature. 


i. Set time base for sweep of 10 msec/div. 
j. Set time base for recurrent sweep. 


k. Connect 80-Hz oscillator sine-wave output to 
vertical amplifier input. 


> 
]. Adjust vertical gain to obtain 8 divisions of ~ 
vertical deflection. 


m. Adjust INTENSITY for normal viewing level. 


n. Increase vertical gain by factor of 10. Do not 
adjust INTENSITY. 


o. Set time base for single sweep operation. 
p. Set PERSISTENCE to MAX. 


q. Increase INTENSITY gradually while eras- 
ing CRT until beam writes evenly, but not to the point 
where beam is always on. 


r. Press ERASE. If CRT does not erase com- 
pletely, rotate std write depth adj A5R10A, cw in 
10° increments, pressing ERASE pushbutton each 
time. Repeat until CRT erases completely. 


s. If CRT will not erase completely, adjust flood 
gun grid adj A5R14C slightly. Then recheck the FAST 
MODE and STD MODE adjustments. Repeat adjust- 
ments of A5R14C, FAST MODE, and STD MODE 
until CRT will erase properly. 


t. Press ERASE. Immediately arm and trigger a 
single sweep. The waveform should be visible inside 
a 7 x 9 division rectangle for 60 seconds without 
positive fade (screen turning bright green). If trace 
is not continuous, adjust std write depth adj A5R10A 
cw in small increments until continuous trace is ob- 
tained. 


5-33. This completes adjustment procedures. If 
satisfactory operation cannot be obtained, refer to 
Section VIII for troubleshooting information. 
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+100V ADJ 
A2R11B 


FLOOD GUN FAST 
—100V ADJ +248V ADJ GRID ADJ COLL ADJ 
A2R11C A2R11A A5R14C A5R14B 


—2350V 
MONITOR 
POINT (4) ° 


INTENSITY 
LIMIT 
A2R65 


GEOMETRY 
A2R72 


COLLADJ  -—12.6V ADJ STD STD WRITE FAST WRITE 
A2R47B A2R47A COLL ADJ DEPTH ADJ DEPTH ADJ 
A5R10B A5R10A A5R14A 


Figure 5-1. Adjustment Location 
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Instrument Serial Number 


Paragraph 
Reference 


BEAM FINDER 


CALIBRATOR 


VARIABLE PERSISTENCE 


WRITING SPEED, FAST 


STORE TIME, FAST 


WRITING SPEED, STANDARD 


STORE TIME, STANDARD 


Specification Measured 


Returns trace to 
screen. 


8 divisions +0.1 Divisions 
division. 


Spot develops short NO 
tail. 

Trace remains visible 

for one minute. NO 


Trace writes and 
remains visible for 
15 seconds 


Trace can be stored 
for 15 minutes 


Trace writes and 
remains visible for 
one minute. 


Trace can be stored 
for 2 hours 
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6-1. 


INTRODUCTION. 


SECTION VI 


Replaceable Parts 


REPLACEABLE PARTS 


6-2. This section contains information for ordering 
replacement parts. The abbreviations used in the 
parts list are described in table 6-1. Table 6-2 lists 
the parts in alphanumeric order by reference des- 
ignator and includes the manufacturer and manu- 
facturer’s part number. Table 6-3 contains the list 
of manufacturers’ codes. 


6-3. ORDERING INFORMATION. 


6-4. To obtain replacement parts from Hewlett-Pack- 
ard, address order or inquiry to the nearest Hewlett- 
Packard Sales/Service Office and supply the follow- 
ing information: 


FET 


FH 
FIL H 
FXD 


G 
GE 
GL 


5/72 


ampere(s) 
assembly 


board(s) 
= binder head 
bandpass 


= centit10-) 
carbon 
counterclockwise 
ceramic 

cabinet mount only 
= coaxial 
coefficient 
composition 
connector(s) 
cathode-ray tube 
clockwise 


i] 


now wl 


= deci (10 /) 

= deposited carbon 
= double pole 
double throw 


= electrolytic 
encapsulated 
external 


farad(s) 

= field-effect 
transistor(s) 
flat head 

= fillister head 
= fixed 


" 


= giga (1 0°) 
= germanium 
= glass 


MEG 

MET FILM 
MET OX 
MFR 
MINAT 
MOM 

MTG 

MY 


= ground(ed) 


= henry (ies) 
mercury 
Hewlett-Packard 
hertz 


“ou ow 


= intermediate freq. 


= impregnated 
= incandescent 
= include(s) 

= jnsulation(ed) 
= jnternal 


= kilo (10°) 
= kilogram 


= pound(s) 

= left hand 

= linear taper 

= logarithmic taper 
= jow-pass filter(s) 
= lever 


= milli (10>) 

= mega (10 ) 

= metal film 

= metal oxide 
= manufacturer 
= miniature 

= momentary 
= mounting 

= mylar 


= nano (10°) 

= normally closed 
= neon 

= normally open 


C: 


d. 


Instrument model and serial number. 
HP part number of items(s). 
Quanity of part(s) desired. 


Reference designator of part(s). 


3 
6-5. To order a part not listed in the table, provide 
the following information: 


NPO 


NPN 


NSR 


OBD 


RFI 


RMO 
RMS 


a. 


Instrument model and serial number. 


b. Deseription of the part, including function 
and location in the instrument. 


Ce 


negative positive RWV = reverse working 
zero (zero temper- voltage 
ature coefficient) 
negative-positive- 
negative S-B = slow-blow 
not separately SCR = silicon controlled 
replaceable rectifier 
SE = selenium 
SEC = second(s) 
order by SECT = section(s) 
description Sl = silicon 
= oval head SIL = silver 
oxide Se = slide 
SP = single poie 
peak SPL = special 
printed (etched) Sil = single throw 
circuit(s) STD = standard 
= picofarads 
a La ee orn 
voltage(s) Ley J Niet 
Positive-negative- TGL = toggle 
pe See ee = thyristor 
F = titanium 
i Vie TNLDIO = tunnel diode(s) 
ti TOL = tolerance 
potentiometer(s) TRIM abectrniner 
peak-to-peak 
program 
polystyrene U = micro (10°) 
peak working 
voltage 
Vv = volts 
Es VAR = variable 
rectifie 
Pts hs See VDCW = de working volt(s) 
radio frequency 
interference Ww = watt(s) 
round head W/ = with 
OF WIV = working inverse 
right hand voltage 
rack mount only W/O = without 
root mean square Www = wirewound 


Quanity desired. 


Table 6-1. Abbreviations for Replaceable Parts List 
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Replaceable Parts Model 141T 


Table 6-2. Replaceable Parts 


Reference |t4p part Number| Qty 
Designation 


Description Mfr Part Number 


6-2 


00141-66515 
00141-66519 
00141-61103 


00141-66520 
00141-66502 
5060-9421 
3160-0252 
0180-0154 


0180-0012 
0180-0046 
01860-0214 
0180-0093 
0180-0213 


1901-0032 
1901-0032 
1450-0419 


1251-0054 
1251-0054 
1251-2357 
1251-0202 
1251-0202 
1250-0083 
1510-0038 
1251-2366 


1251-2367 
1251-1286 
1251-0180 
1251-2214 
1251-0179 


5060-0435 
5060-0736 
00141-60205 
5060-0222 
5060-8735 


5060-0767 


5000-8727 
5060-8589 
5060-8713 


00141-60206 
00140-24710 
00140-24711 
00141-67401 
00141-67402 


00141-67403 
00141-67404 
00141-67405 
00141-67406 
0370-0084 


0360-0015 
1200-0037 
1200-0044 


1200-0088 
1200-0408 
5020-0476 
5040-0440 


5040-0508 
5060-0428 
00140-00104 


00140-01201 


00141-01209 

00140-01208 
00140-01209 
00140-01210 
00140-24703 


NNPN & WOW 


w 


meh 


OIODE BUARD ASSY 

POWER SUPPLY BOARD ASSr 
HIGH VOLTAGE TKIPLEF ASSY 
NOT ASSIGNED 


PULSE CIRCUIT BOARD ASSY 
HORIZONTAL DRIVER ASSY 

ASSY:POWERK MODULE 

FAN: TUBE AXIAL 115V 50/60HZ 16wW > 
CzFXO ELECT 430UF +100-10% 250VDCW 


CsFXD ELECT 2X20 UF 45) VOCW 

CzFXD ELECT 600UF 200VDCW 

C3FXD ELECT 275 UF +50-10%8 200VDCW 
CsFXD ELECT 20UF 150VDCW 

CzFXD ELECT 5000 UF +75-10% 25V0CW 


OLODE:SILICON 1N3209 
DIODEZSILICON 1N3209 
LIGHT: INOICATUR SELECTED NE-2H 


CONNECTOR:FEMALE 24-CONTACT 
CONNECTOR:FEMALE 24-CONTACT 
SOCKET:3-PIN MALE PUwER RECEPTACLE 
CONNECTOR: BANANA JACK 

CONNECTOR: BANANA JACK 
CONNECTOR: BNC 

BINDING POST 

CONNECTOR: R AND P 8 POSITIONS 


CONNECTOR: R & P, 8 INSERT POSITION 
CONNECTOR: R & P 12 CONTACT FEMALE 
INSERT: R & P CONNECTOR 
CONNECTOR: R & P 12 CONTACT MALE 
INSERT: R & P CONNECTOR 


COILZALIGNMENT Z AXIS 

FRAME ASSY 

PANEL 2FRONT 

HANDLE ASSY:z5H SIDE 

RETAINER HANOLE ASSY:OLIVE GRAY(STD) 


FOOT ASSY:FM 


SIDE COVER 
COVER ASSY:TOP 16L{OLIVE GRAY) 
BOTTOM COVER ASSY:16L FM(MINT GRAY) 


PANEL ASSY:REAR 

TOP PANEL SUPPORT 
BOTTOM PANEL SUPPORT 
KNOB: PUSHBUTTON ERASE 
KNOB:PUSHBUTTON FAST 


KNOB: PUSHBUTTON CONV 
KNOB=2PUSHBUTTON STORE 

KNOB: PUSHBUTTON STANDARD 
KNOB:2PUSHBUTTON BEAM 

KNOB: ROUND BLK 5/8 DIA 
(INTENSITY, TIME, FOCUS, PERSISTENCE) 


BOARD: TERMINAL 
SOCKET:CRT 14-CONTACT 


INSULATOR: TSTR MOUNTING (TO-3), INCLUDES: 


SOCKET-TRANSISTOR 


INSULATOR: OI ODE 
COVER:CRT SOCKET 
BEZEL:CRT 

COVER:CRT SOCKET 


SHIT ELO: LIGHT 
FILTER ASSY:AIR 
GUSSET: SIDE 

NOT ASSIGNED 
BRACKET:LATCH 


BRACKET =:FAN 

BRACKET = PANEL 

BRACKET =GUSSET 

BRACKET: TRANSISTOR (INCLUDES MP38) 
SUPPURT=PANEL BRACKET 


See introduction to this section for ordering information 


00141-66515 
00141-66519 
00141-61103 


00141-66520 
00141-66502 
5060-9421 
WS2107FL-570 
037361 


032440 
032569 
D 36037-—DFP 
D33193 
039556 


1N3209 


1N3209 
1450-0419 


1251-0054 
1251-0054 
EAC~-301 
221B 

221B 
31-221-1020 
1510-0038 
DCM 8W8S 


DCM-8W8P 
DCM-17W5S 
DM-53742-5001 
DCM-17W5P 
DM-53740-5001 


5060-0435 
5060-0736 
00141-60205 
5060-0222 
5060-8735 


5060-0767 


5000-8727 
5060-8589 
5060-8713 


00141-60206 
00140-24710 
00140-24711 
00141-67401 
00141-67402 


00141-67403 
00141-67404 
00141-67405 
00141-67406 
0370-0084 


332-14-03-011 
1200-0037 
293011 


293201 

1200-0408 
5020-0476 
5040-0440 


5060-053 
5060-0428 
00140-00104 


00140-01201 


00141-01209 

00140-01208 
00140-01209 
00140-01210 
00140-24703 


Model 141T Replaceable Parts 


Table 6-2. Replaceable Parts (Cont'd) 


esignation 


00140-29902 PANEL:EXTRUDED 00140-29902 
00141-00105 DECK: VERTICAL 00141-00105 
00141-00103 GUSSET:CENTER 00141-00103 
00141-00104 DECK:MAIN 00141-00104 
00141-01207 BRACKET:DIODE 00141-01207 


1400-0651 BRACKET:RESISTOR 1400-0651 

00141-01203 BRACKET:CAPACITOR 00141-01203 
00141-01204 BRACKET:RESISTOR 00141-01204 
00141-01208 BRACKET:RESISTOR 00141-01208 
00141-04101 COVER:CAPACITOR 00141-04101 


00141-04104 COVER:HIGH VOLTAGE BOARD 00141-04104 
00140-60602 SHIELD ASSY:CRT 00140-60602 
00141-04105 SIDE COVER:HIGH VOLTAGE BOARD 00141-04105 
00141-61206 BRACKET ASSY:CRT 00141-61206 
00180-01218 BRACKET:COIL 00180-01218 


00140-24712 SUPPORT:CRT SHIELD 00140-24712 
160B-110B GUIDE:PLUG-IN 160B-110B 
1200-0050 CONTACT:CRT SOCKET 9553-1 
1410-0052 BUSHING:POTENTIOMETER 1410-0052 
5040-0709 TRIM:PLASTIC HANDLE 5040-0709 


5040-0710 TRIM:PLASTIC HANDLE 5040-0710 
1490-0030 STAND:TILT 1490-0030 
1520-0094 MOUNT:SHOCK OBD 

5040-0421 INSULATOR COVER:POTENTIOMETER 5040-0421 
5000-0053 ; PLATE:FLUTED ALUMINUM 5000-0053 


00141-21001 FEET:REAR, LONG 00141-21001 
5000-8015 SHIELD:FAN 5000-8015 
1853-0252 TSTR:S! PNP $J1798 
1854-0294 TSTR:S! NPN SJ-1318 
1854-0294 TSTR:S! NPN SJ-1318 


1854-0294 TSTR:SI NPN SJ-1318 
0687-3331 R:FXD COMP 33K OHM 10% 1/2W EB 3331 
0815-0031 R:FXD WW (2X1200) 2400 OHM 5% 10W 0815-0031 
0811-2030 R:FXD WW 14 OHM 5% 10W 0811-2030 
0811-2030 R:FXD WW 14 OHM 5% 10W 0811-2030 


2100-2962 R:VAR COMP 1.5 MEGOHM 30% LIN 1/2W 2100-2962 
2100-0374 R:VAR COMP 5 MEGOHM 30% LIN 1/2W 2100-0374 
2100-0445 R:VAR COMP GANGED 2K OHM 30% LIN 1/2W 2100-0445 
2100-0015 R:VAR COMP 500K OHM LIN 1/4W 2100-0015 
2100-2897 R:VAR CERMET 1 MEGOHM 20% LIN 2W 2100-2897 


2100-2897 R:VAR CERMET 1 MEGOHM 20% LIN 2W 2100-2897 
0811-2994 R:FXD WW 0.27 OHMS 3% 5W 0811-2994 
3101-0056 SWITCH: TOGGLE DPDT 8926K316 
3103-0009 SWITCH: THERMAL SPST 20700L 10-205 
3101-0011 SWITCH:SLIDE DPDT 11A-1013 


9100-3285 TRANSFORMER:POWER 9100-3285 
0360-0015 BOARD: TERMINAL 332-14-03-011 
0360-0012 STRIP: TERMINAL, LUG TYPE 628-13 
5083-2587 CATHODE RAY STORAGE TUBE 5083-2587 
8120-1538 CABLE ASSY:POWER 7.5 FT. 8120-1538 


00141-61632 CABLE:MAIN 00141-61632 
00141-61624 CABLE: TWIN LEAD ASSY 00141-61624 
00141-61625 CABLE: TWIN LEAD ASSY 00141-61625 
00141-61622 CABLE:COAX, P/O MAIN CABLE 00141-61622 
00141-61623 CABLE:COAX, P/O MAIN CABLE 00141-61623 


00141-61627 CABLE ASSY 00141-61627 
5060-0521 CABLE ASSY 5060-0521 
0510-0089 RING:RETAINING FOR 0.188” DIA SHAFT 5100-18-C-MD 
00140-23101 PIN:GUIDE 00140-23101 
5060-1686 FLEX CIRCUIT (HV) 5060-1686 


See introduction to this section for ordering information 


Replaceable Parts Model 141T 


Table 6-2. Replaceable Parts (Cont’d) 


Mfr Part Number 


Description 


Reference |yp part Number Oty 
Designation 


Al 00141-66515 O[U0E BUARD ASSY 00141-66515 


AlCl 0150-0052 
Alc2 0150-0052 


C:FXD CER 0.05 UF 20% %00VLCW 33CiTA 
CsFXDO CER 0605 UF 20% 400V0CW 33C17A 


Aic3 ' 0150-0052 C:FXD CER 0-05 UF 20% 400VUCW 33C17A 

A1CR1L ' 1901-0028 OLOOEzSILICON 9.2754 40)PIV $R 1358-9 
ALCR2 1901-0028 DIODE:SILICUN 9.754 40)PIV $R1358-9 
A1CR3 1901-0028 OLUDESSTILICGN 0.75A 40)PIV S$R1358-9 
A1CRS 1901-0028 OIOUDEsSILICUN 0.75A 40)PIV SR1358-9 


A1CR5 1901-0028 DIDDEZSILICON 0.75A 40)PIV S$R1358-9 
A1CK6 1901-0028 OIUDEZSILICUN 0-75A 40)PIV $R1358-9 
A1CR7 1901-0028 UIVDEZSILICON 0-75A 40)PIV SR1358-9 
A1CRB 1901-0028 DIODE2SILICON 075A 40)PIV SR1358-9 
A1CRO 1901-0025 OILUDE:SILICON 0.75A 402PIV $R1358-9 


A1LCRK1O 1901-0028 DIUDE2SILICON 0.75A 40)PIV $R 1358-9 
AiCR11 1901-0028 OIUDE:SILICON O0-75A 400PIV $R1358-9 
A1CR12 1901-0025 DIGDE=SILICON Je-75A 40)PI¥ SR 1358-9 


A2 00141-66519 POWER SUPPLY BOARDO ASS? 00141-66519 


A2C1 0160-0168 
A2C2 0160-0168 


C:FXO MY O.1 UF 10% 200V0NCW 192P10492-PTS 
CzFXD MY Oel UF 10% 20)V0CW 192P10492-PTS 


A2C3 0160-0168 
AzZC4 0180-0100 
AéC5 0150-0052 
A2C6 0160-0168 
A2CT 0180-0100 


CsFXO MY OO.) UF 10% 20) V0CW 192P10492-PTS 
CsFXD ELECT 4-7 UF 10% 35VO0CW 1500475X9035B2-DYS 
C:FXO CER 0.05 UF 20% 400VDCH 33C17A 

CzFXD MY O-1 UF 10% 20) VDCW 192P10492-PTS 
C2FXO ELECT 4-7 UF 102 35VO0CW 1500475X9035B2-DYS 


AzC8 0160-0157 CsFXD MY 0.0047 UF 10% 200V0CW 192P47292-PTS 

A2c9 01860-0097 CzsFXD TANTe 47 UF 102% 35VDCW 1500476X9035S2-)YS 
A2C10 0180-0138 C:FXD ELECT 100UF +100—10% 40VDCW 0180-0138 

A2Cil 01 80-0230 C:FXD ELECT 1.0 UF 20% 5O0VOCW 1500105X0050A2-DYS 
A2Ci2 0150-0052 CzFXD CER 0.05 UF 20% %400VDCW 33C17A 


A2C13 0160-0151 C3FXD CER 4700 PF *#80-20% 4000VDCW DA 045-040CD 
AcC14 0160-0151 CzFXD CER 4700 PF +80-202 4000VDCW 04 045-04 00D 
A2Ci5 0160-0151 C:FXD CER 4700 PF +80-20% 4000VDCW 0A045-040CD 
A2C16 0160-0907 C:FXD CER 0.01 UF +80-202% 5000VDCW TM50R1232Z-1 
A2C17 0160-0907 C:FXD CER 0.01 UF +80-20% 5000VDCW TM50R1232Z-1 


A2C18 0160-0151 CzFXD CER 4700 PF +80-20% 4000VDCH DA 045-040CD 
A2C19 0160-0151 C:FXD CER 4700 PF +80-20% 4000V0DCW DA045-040C€D 
A2C20 0160-3448 C:FXD CER 1000 PF 10% 1000VDCW C067B251F 102KS25-CD 
A2C21 0160-3443 C:FXD CER 0.1UF 50VDCW 8131-050-651-104Z 
A2CR2 1901-0040 DIGDE:SILICON 50 MA 30 WY FDG1088 

A2CR3 1901-0040 DILODEZSILICON 50 MA 30 WV FDG1088 


A2CR4S ; 1901-0096 
A2CR5 1910-0016 


DIODE:SILICON 120V UG-888 
OLOOE:GE 60 WIV 1910-0016 


A2CRB 
A2CR10 
A2CR1i1 


A2CR13 
A2CR14 
A2CR15 
AZCR16 
A2CR1I7 


A2CR1E 
A2CR19 
AZCR21 
AZCR2Z2 
AZCR23 


A2CR24 
A2CR25 
A2CR26 
A2CR27 
A2CR2E 


A2Fl 
A2F2 
AzF3 
A2F4 
A2kKl 


A2K1L1 
A2K1S1 


Adi 
A2L2 
ACMPIL 
A2MP2 
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1901-0026 
1901-0040 
1901-0040 


1901-0040 
1901-0040 
1901-0026 
1901-0025 
1910-0016 


1901-0040 
1912-0006 
1901-0040 
1901-0049 
1901-0341 


1901-0341 
1901-0040 
1901-0436 
1901-0436 
1901-0029 


2110-0067 
2110-0033 
2110-0012 
2110-0003 


0490-0191 
0490-01389 
9140-0171 
9140-0210 

0340-0451 
2110-0269 


DIGDE:SILICON 0.75A 20)PIV 
DIODE:SILICON 50 MA 30 WV 
DIGDE:SILICON 50 MA 30 WV 


DIODE:SILICGN 50 MA 30 WV 
OIODE:SILICON 50 MA 30 WV 
OIUDE:SILICON 0.75A 20)PIV 
DIODE:SILICON 1O00MA/1V 
DIODE:GE 60 wIV¥ 


OIODE:SILICON 50 MA 30 
OIODE TUNNEL: GERMANIUM 
DIODE:SILICON 50 MA 30 
DIODE:SILICON S5OPIV 

DIGDE:SI 7000 PIV 50MA 


O1O0t:Si 7000 PIV 5OMA 
DIODE:SILICON 50 MA 30 
DIODE:SILICON 1600 PIV 
DIUDE:SILICON 1600 PIV 
DIODE:SILICON 600 PIV 


FUSE:0.30A 250V 
FUSE:0-275A 250V 
FUSE:0.5 AMP 250V 
FUSE:CARTRIOGE 3 AMP 3 
RELAY:CONSISTS OF: 


COIL:RELAY 600 GHM NOM. 12V DC 
RELAY:REED SPST 

COIL:FXO 40 UH 10% 1A 

COIL: FXD RF 100 UH 5% 

WASHERS ITNSULATEUe TRANSISTOR 
CLIP:FUSE 0.2250" DIA 


See introduction to this section for ordering information 


$R1358-8 
FDG1088 
FO0G1088 


FDG1088 
FDG1088 
SR1358-8 
FO 2387 
1910-0016 


FDG1088 
1N3718 SPEC 
FOG1088 
1901-0049 
1901-0341 


1901-0341 
FOG1088 

1901-0436 
1901-0436 
1901-0029 


2110-0067 
FO2GR750A 
312.500 
312003 


U-12P 
MR-306-1 
10608-1 
1537-76 
14852600F03 
6008-32CN 


Mode! 141T Replaceable Parts 


Table 6-2. Replaceable Parts (Cont'd) 


Reference |p part Number| Oty Description Mfr Part Number 
Designation 


5040-0401 SUPPURT: CAPACITUR 2844U 5040-0401 
5040-0402 MOUNT: TRANSFORMER TOP 26480 5040-0402 
5040-0430 MOUNT: TRANSFORMER BOTTOM 28460 5040-0430 
01200-01101 HEAT SINK:TRANSI STOR 28480 0120U-01101 
1854-0005 TSTR:S1 NPN 80131 Z2N708 


1853-0036 TSTR:SI PNP 60131 2N3900 
1654-0022 TSTR:SI NPN 07263 $17843 
1854-0087 TSTR:SI NPN 30131 2N3417 
1854-0071 TSTR2S1 NPNISELECTED F20M 2N3704) 28480 1854-0071 
1854-0022 TSTR:SI NPN 07263 $17843 


1654-0071 TSTR2SI NPN( SELECTED FROM 2N3704) 28480 1854-0071 
1854-0071 TSTRESI NPN( SELECTED FROM 2N3704) 28480 1854-0071 
1854-0039 TSTR:2SI NPN 80131 2N3053 
1654-0215 TSTR:SI NPN 80131 ZN3904 
1854-0071 TSTR=SI NPN(SELECTED FROM 2N5704) 28480 1854-0071 


1850-0099 TSTR=GE PNP 60151 2N964 
1853-0084 TSTR:SI PNP 80131 2N4918 
1653-0034 TSTR:SI PNPLSELECTED FROM 2N3251) 28480 1853-0034 
1855-0057 TSTR=2SI FET N-CHANNEL 28480 1855-0057 
0687-1041 R:FXD COMP 100K OHM 102 i/2W Oli21 EB 1041 


0764-0033 R:FXD MET OX 33 OHM 5% 2W 28480 0764-0033 
0761-0007 RzsFXD MET OX 27K OHM 5% 1W 28430 0761-0007 
0684-1021 R:FXD COMP 1000 OHM 10% 1/4W Oll2l C8 1021 
0683-1015 R3FXO COMP 100 OHM 5% 1/4W 01121 CB 1015 
0757-0044 R:FXD MET FLM 33-2K OHM 12 1/2W 28450 0757-0044 


0757-0401 R:FXD MET FLM 100 OHM 1% 1/8W 28480 0757-0401 
0757-0273 R:—XD MET FLM 3201K OHM i2% 1/dw 28480 0757-0273 
0757-0465 R:FXD MET FLM 100K OHM 1% 1/8wW 28480 0757-0465 
0757-0370 R3FXD MET FLM 49.29K OHM 1.0% 1/2W 28480 0757-0370 
2100-1589 R2VAR CUMP 7TK/3K/5K UHM 20% LIN 1/4q 28480 2100-1589 


0757-0367 R:FXD MET FLM LOOK GHM 12 1/2W 28480 0757-0367 
0757-0401 R:FXD MET FLM 100 UHM 12% 1/8W 28480 0757-0401 
0766-0033 R:FXD MET FLM 2000 OHM 22% 3W 28480 0766-0033 
0757-0434 R3FXD MET FLM 3-265K OHM 1% 1/8W 28480 0757-0434 
0761-0006 R:FXD MET UX 10K OHM 5% lw 28480 0761-0006 


0687-5631 R3FXD COMP 56K OHM 102 1/2W 01121 EB 5631 
06 87-5631 R:sFXO COMP 56K UHM 10% 1/2W 01121 EB 5631 
0684-1021 R:FXD COMP 1000 OHM 10% 1/4wW Ollzl cB 1021 
0757-0399 2 R:FXO MET FLM 82-5 OHM 1% 1/8W 28480 0757-0399 
06 84-5621 R:FXD COMP 5.6K OHM 1028 1/4W 01121 CB 5621 


0757-0764 R:FXD FLM 33-22K OHM 12 1/4W 28480 0757-0764 
0757-0388 R:FXD FLM 30-1 OHM 12 1/6W 28480 0757-0388 
0757-0436 R3FXD MET FLM 4¢32K OHM 12 1/8W 28480 0757-0436 
0757-0846 RsFXDO MET FLM 22-21K OHM 1.0% 1/2W 284380 0757-0846 
0687-5631 R:FXD COMP 56K OHM 10% 1/2W 01121 EB 5631 


0687-5631 R:FXO COMP 56K OHM 102% 1/2W 01121 EB 5631 
0684-1021 R:FXDO COMP 1000 OHM 10% 1/4W o1l21 CB 1021 
0757-0399 R:FXOG MET FLM 82-5 OHM 12 1/8W 28480 0757-0399 
0757-0370 R: FXD MET FLM 49.9K OHM 1.0% 1/2W 28480 0757-0370 
A2R31 AND A2R35 MUST BE REPLACED 
AS A SET FOR PROPER RESULTS. 
0757-0772 R:FXO MET FLM 6821K OHM 1% 1/4) 28480 0757-0772 
0757-0388 R:FXD FLM 30.1 OHM 12 1/8W 28480 0757-0388 
0757-0436 R:FXD MET FLM 4-32K OHM 12% 1/8W 28480 0757-0436 
0757-0044 R: FXD MET FLM 33.2K OHM 1% 1/2W 28480 0757-0044 
A2R31 AND A2R35 MUST BE REPLACED 
AS A SET FOR PROPER RESULTS. 
0757-0764 RsFXD FLM 33-2K OHM 1% 1/4W 0757-0764 
0727-0431 R:FXD DEPC 2-69K OHM 1% 1/2W 0727-0431 
0757-0846 R:FXD MET FLM 22-1K OHM 1.0% 1/2W 0757-0846 
0687-2221 R:FXDO CUMP 2200 OHM 10% 1/2W EB 2221 
0687-4731 R:FXD COMP 47K OHM 102% 1/2W EB 4731 


0757-0846 R=FXO MET FLM 2221K UHM 1.0% 1/2W 0757-0846 
0757-0190 R:FXD MET FLM 20K OHM 1% 1/2wW 0757-0190 
0757-0480 R2FXD FLM 432K OHM 12% 1/8W 0757-0480 
0757-0388 R:FXD FLM 30-21 OHM 1% 1/8W 0757-0388 
2100-1588 RiVAR COMP 2 X 1-5K OHM 30% LIN 1/4W 2100-1588 


0757-0273 R:FXD MET FLM 3-01K OHM 1% 1/dW 0757-0273 
0811-1746 R:FXD WW 0.36 UHM 5% éd 0811-1746 
0757-0421 R2FXO MET FLM 825 UHM 1% 1/8W 0757-0421 
0757-0428 R3FXO MET FLM 1-e62K UHM 1% 1/8W 0757-0428 
0761-0075 R2FXDO MET OX 16K OHM 58 1W 0761-0075 


0698-3555 R2FXO MET FLM 4¢437K OHM 0.5% 1/2w 0698-3555 
0698-3554 R:FXD MET FLM 493 OHM 225% i/2h 0698-3554 
0684-3331 R3FXD COMP 33K OHM 10% 1/4W EB, 3331 
0754-0054 R:FXG MET OX 330 OHM 5% 1/2wW 0753-0054 
0684-1021 R:FXD COMP 1000 OHM 1LO& 1/4W cB 1021 


See introduction to this section for ordering information 
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Replaceable Parts 


Table 6-2. Replaceable Parts (Cont'd) 


Reference 


: : HP Part Number 
Designation 


Qty 


0684-1021 
0684-1021 
0727-0845 
0757-0057 

2100-0096 


0683-1535 
2100-2106 
0698-6666 
0757-0344 
0761-0004 


0757-0839 
0757-0768 
0757-0454 
2100-0095 
0727-0845 


0698-3553 
06 98-3553 
0698-3553 
0698-3553 
0698-3553 


0698-3553 
0698-3553 
0698-3553 
0757-0344 
0757-0452 


0757-0465 
0684-2221 
0698-6286 

00141-61102 
1940-0013 


2140-0014 
2140-0014 
2140-0014 
1902-3402 
1902-0034 


1902-3104 
1902-3385 
1902-3385 
1902-0064 


00141-61103 


00181-47101 
00181-47102 


00141-66520 
0160-0158 


0160-0158 


0160-2212 
0140-0204 

0140-0207 
0160-0153 
0160-2262 


0160-2146 
0180-0228 
0180-0376 
0160-0168 
0160-0168 


0180-0155 
0160-0157 
0180-1735 
0180-1735 
0150-0052 


1901-0040 
1901-0040 
1901-0040 
1901-0040 


1901-0040 
1901-0040 
1901-0040 
1901-0040 
1901-0040 


A5CR1O 


1901-0040 


A5CR11 1901-0040 
ASCR12 1901-0033 
A5CR13 1901-0033 
A5CR14 1901-0028 


See introduction to this section for ordering information 


Description 


R:FXD COMP 1000 OHM 10% 1/4W 

R3FXD CUMP 1000 OHM 10% 1/4W 
RzFXO FLM 1.278 MEGOHM 12 1/2w 
R:FXD FLM 990K OHM 1% 1/2W 

R2VAR CUMP 1 MEGUHM 30% LIN 1/5a 


R:FXD CUMP 15K OHM 5% 1/4W 
RzVAR CUMP 1.25 MEGOHM 30% LIN 1/5W 
R3FXD FLM 33 MEGUHM 5% lw 
R2FXD MET FLM 1.00 MEGUHM 1% 1/4W 
RzsFXD MET OX 20K UHM 5% LW 


Rz:FXD MET FLM 1OK OHM 1% 1/2W 
R2FXD FLM 4725K OHM 12% 1/4W 
R2FXO MET FLM 33-22K OHM 1% 1/8W 
RzVAR COMP 100K OHM 302 LIN 1/5W 
R2FXD FLM 1-78 MEGUHM 1% 1/2W 


R:FXD FLM 22e49 MEGUHM 1% 1/2wW 
R2FXD FLM 2.49 MEGOHM 1% 1/2W 
R:FXD FLM 2649 MEGUHM 1% 1/2W 
RsFXD FLM 2649 MEGOHM 1% 1/2W 
R:FXO FLM 22.49 MEGOHM 12% 1/2wW 


Rz2FXO FLM 2649 MEGOHM 12% 1/2W 
RzFXD FLM 2.49 MEGOHM 1% 1/2W 
RzsFXD FLM 2.49 MEGUHM 1% 1/2W 
RzFXD MET FLM 1-00 MEGOHM 1% 1/4W 
R:FXDO MET FLM 27-4K OHM 12% 1/8W 


K2FXD MET FLM 100K OHM 14 1/8W 
RsFXD COMP 2200 OHM 10% 1/4W 
RsFXD COMP 100 MEGOHM 102% 1/4W 
TRANSFORMER ASSY 

ELECTRON TUBE:82.0 #/- lv 


LAMP:GLOW 0.5 MILLIAMPS T-2 BULB 
LAMP2GLGW 0-5 MILLIAMPS T-2 BULB 
LAMP:GLOW 0.5 MILLIAMPS T-2 BULB 
DIODE BREAKDOWN: 80.6V 2% 
DIODE:5.76V 102% 


DIODE:BREAKOOWN 5.62V 5% 
DIODE BREAKDOWN:69.8V 22% 
DIODE BREAKDOWN:69-8V 22% 
DIODE BREAKOOWN:7.5V 


HIGH VOLTAGE TRIPLER ASSY 


DELETED 

GASKET: SIDE 

GASKET: CENTER 

NOT ASSIGNED 

PULSE CIRCUIT BOARD ASSY 

C: FXD MY 0.0056 UF 10% 200VDCW 


CsFXD MY 0.0056 UF 102% 200V0CW 


C:FXD MICA 560 PF 5% 300VDCW 
C:FXD MICA 47 PF 5% 500VDCW 

CzFXD MICA 330 PF 5% 

C:sFXD MY 0.001 UF 102 200VO0CW 
CzFXD CER 16 PF 52% 500VDCW 


C:FXD CER U.02 UF +#80-20% 1lOOVDCW 
C:FXO ELECT 22 UF 10% 15VDCW 
CzFXD ELECT 0.47 UF 10% 35VDCW 
C2FXO MY O-l UF 10% 200VDCW 

CzFXD MY O.1 UF 10% 20) VDCW 


C: FXD ELECT 2.2 UF 20% 20VDCW 
C: FXD MY 4700 PF 10% 200VDCW 
C: FXD ELECT 22 UF 10% 30VDCW 
C: FXD ELECT 22 UF 10% 30VDCW 
C: FXD CER 0.05 UF 20% 400VDCW 


OLODE:SILICON 50 MA 30 WV 
DIODE:SILICON 50 MA 30 WV 
DIODE:SILICON 50 MA 30 WV 
DIODE=:SILICON 50 MA 30 WV 


OIODE:SILICON 50 MA 30 WY 
DIQDEZSTILICON 50 MA 30 WV 
DIODE:SILICON 50 MA 30 wv 
OlUDeEzSILICON 50 MA 30 WV 
OIUDE:STLICUN 50 MA 30 WV 


DIODEsSILICON 50 MA 30 wV 
DIODE:SILICGN 50 MA 30 wV 
OIUDEZSILICUN 1LOOMA 18) WV 
DIODE:SILICUN 1OOMA lodwy 
DIODE:SILICON 0.2754 400PIV 


> 


Model 141T 


Mfr 


Code Mfr Part Number 


CB 1021 
CB 1021 


0727-0845 
0757-0057 
2100-0096 


CB 1535 
2100-2108 
0698-6666 
0757-0344 
0761-0004 


0757-0839 
0757-0768 
0757-0454 
2100-0095 
0727-0845 


0698-3553 
0698-3553 
0698-3553 
0698-3553 
0698-3553 


0698-3553 
0698-3553 
0698-3553 
0757-0344 
0757-0452 


0757-0465 
CB 2221 

0698-6286 
00141-61102 
Z82R7 


4AB(NE-96) 
4AB(NE-96) 


4AB(NE-96) 
1902-3402 
1902-0034 


$Z10939-110 
1902-3385 
1902-3385 
1902-0064 


00141-61103 


00181-47101 
00181-47102 


00141-66520 
192P56292-PTS 


192P56292-PTS 


0160-2212 
RDM15E470J5C 
0140-0207 
192P10292-PTS 
301-000 COGO 160J 


TA 
1500226X9015B82-DYS 
1500474X9035A2-DYS 
192P10492-PTS 

192P 10492-PTS 


150D225X0020A2-DYS 
192P47292PTS 
0180-1735 

0180-1735 

33C17A 


FOG1088 
FDG1088 
FDG1088 
FO0G1088 


FDOG1088 


FDG1088 
FDG1088 


FOG1088 
FOG1088 


FOG1088 
FOG1088 
FD3369 
FD3369 
SR1358-9 


Model 141T 


Reference 
Designation 


ASCR15 
A5CR16 
A5CR17 
AS5CR18 
ASCRISG 


ASCR20 
A5CR21 
ADCR22 
A5CR23 
ASCRZ4 


A5CR25 
ASCR26 
A5CR27 
A5CR28 
A5CR29 


A5L1 


A501 
A502 
A503 


A504 
A505 
A506 
A507 
A508 


A509 

A5010 
A5O11 
A5012 
A5013 


A5014 
A5O15 
A5016 
A5017 
A5018 


45019 
A5020 
A5021 
A5Q22 
ASR1L 


A5R2 
A5R3 
ASR4 
A5R5 
A5R6 


A5RT 
A5R8 
A5RI 
A5R10 
A5R11 


A5R12 
A5R13 
A5R14 
A5R15 
A5R16 


A5R1T 
A5R18 
A5R19 
A5R20 
A5R21 


A5R22 
A5R23 
ASR24 
A5R25 
A5R26 


A5R27 
A5R28 
A5R29 
A5R30 
A5R31 


A5R32 
A5R33 
A5R34 
A5R35 
A5R36 


1901-0040 
1901-0040 
1901-0040 
1901-0040 


1901-0040 
1901-0040 
1901-0040 
1901-0040 
1901-0040 


1901-0040 
1901-0416 
1901-0033 
1901-0040 
1901-0040 


9100-1630 


1853-0020 
1855-0317 
1854-0071 


1854-0071 
1854-0071 
1854-0358 
1854-0358 
1854-0358 


1854-0071 
1854-0071 
1854-0071 
1854-0071 
1854-0234 


1854-0071 
1854-0071 
1854-0071 
1854-0071 
1854-0071 


1854-0071 
1854-0071 
1654-0071 
1854-0071 
0757-0473 


0684-1051 
0684-1021 
0757-0401 

06 84-2221 
0684-4731 


0684-2231 
0698-3155 
0757-0430 
2100-0424 
0757-0469 


0757-0473 
0757-0481 
2100-0983 
0684-2221 
0757-0466 


06 84-1831 
0684-1061 
0684-4741 
0696-4009 
0757-0476 


0757-0456 
0757-0128 
06 84-1061 
0757-0850 
0757-0367 


0757-0461 
0684-2221 
06 84-5611 
0757-0793 
0684-2241 


06 84-1031 
0684-1051 
06 84-1031 
0684-1031 
0664-1031 


HP Part Number! Qty 


Table 6-2. Replaceable Parts (Cont’d) 


Mfr 


Description Code 


NOT ASSIGNED 
OIUDE:SILICGN 50 MA 30 WY 
OLUDE:SILICUN 50 MA 30 WV 
DIGDESSILICUN 50 MA 30 wv 
DIODE:SILICOUN 50 MA 30 WV 


DIGDE:SILICON WV 
DIODE:SILICON 50 MA 30 WV 
OIODE:SILICUN 50 MA 30 wV 
DIODE:SILICON 50 MA 30 WV 
DIGDE:SILICON 50 MA 30 wWV 


O10DezSILICON 
OLODE:SI 3A 400PRRV 

DIODE:SILICON 100MA 18) ®V 
DIODE:SILICON 50 MA 30 WY 
DIGDE:SILICON 50 MA 30 WV 


WV 


COIL/CHOKE 51.0 UH 52 


TSTR2SI PNP( SELECTED 
TSTRSUNI JUNCTION SI 
TSTRz2SI NPNISELECTED FROM 2N3704) 


FROM 2N3702) 


TSTRzSI NPN(SELECTED FROM 2N3704) 
TSTR:SI NPN(SELECTED FROM 2N3704) 
TSTR2SI NPN 
TSTR=SI NPN 
TSTRzSI NPN 


TSTR:SI NPN(SELECTED FROM 2N3704) 
TSTRz2SI NPN(SELECTED FROM 2N3704) 
TSTR:SI NPN(SELECTED FROM 2N3704) 
TSTR2SI NPN(SELECTED FRGM 2N3704) 
TSTR=SI NPN 


TSTRzSI NPN(SELECTED FROM 2N3704) 
TSTR:SI NPN(SELECTED FROM 2N3704) 
TSTR2SI NPN(SELECTED FROM 2N3704) 
TSTR:SI NPN(SELECTED FROM 2N3704) 
TSTR=SI NPN(SELECTED FROM 2N3704) 


TSTRz2SI NPN(SELECTED FROM 2N3704) 
TSTR2SI NPN(SELECTED FROM 2N3704) 
TSTR:SI NPNISELECTED FROM 2N3704) 
TSTR2SI NPN(SELECTED FROM 2N3704) 
R:FXD MET FLM 221K OHM 12 1/8W 


R3:FXO COMP IMEGOHM 1% 1/4W 
R3FXD COMP 1000 OHM 10% 1/4W 
R:FXD FLM 100 OHM 1% 1/8W 

R2FXD COMP 2200 OHM 102 1/4W 
R2FXD COMP 47K OHM 10% 1/4W 


R:FXD COMP 22K OHM 10% 1/4W 

RzFXD MET FLM 4-64K OHM 12 1/8W 
R3FXD MET FLM 2e21K OHM 12 1/8W 
R2VAR COMP 2 X 50K OHM 20% LIN 1/4W 
R:FXDO FLM 150K OHM 12% 1/8W 


R:2FXD MET FLM 221K OHM 12% 1/8W 

R:FXD MET FLM 475K OHM 12 1/8W 
RzVAR COMP 3 X 100K UHM 20% LIN 1/44 
R:FXD COMP 2200 OHM 10% 1/4wW 
R2FXD MET FLM 110K OHM 12% 1/8W 


R:FXD COMP 18K OHM 10% 1/4W 
R3FXO COMP 10 MEGOHM 102% 1/4W 
R:FXD COMP 470K OHM 10% 1/4W 
R3FXD FLM 50K OHM 1% 1/8W 
R3FXD MET FLM 301K OHM 1% 1/8W 


R:2FXD MET FLM 43-2K OHM 12 1/8W 
R3FXD MET FLM 200K OHM 12 1/2W 
R3FXD COMP 10 MEGOHM 10% 1/4W 

RtFXD MET FLM 39-2K OHM 1.02% 1/2 
Rz:FXD MET FLM 100K OHM 1% 1/2W 


R:FXO MET FLM 475K OHM 12% 1/8W 
R2FXO COMP 2200 OHM 10% 1/4W 
R:FXD CUMP 560 OHM 10% 1/4W 
R:FXD FLM 825K UHM 1.0% 1/4W 
R:FXD COMP 220K UHM LOK 1/4W 


R2FXD CUMP 10K OHM 10% 1/4W 
R3FXD CUMP 1MEGOHM 1% 1/4W 
R:FXO CUMP 10K OHM 10% 1/4W 
R:FXD COMP 10K OHM 10% 1/4W 
RzFXO COMP 10K GHM 10% 1/4W 


See introduction to this section for ordering information 


Replaceable Parts 


Mfr Part Number 


FOG1088 
FDG1088 
FOG1O88 
FDG1088 


FDG1082 
FDG1088 
FOG1058 
FOG1088 
FOG108¢a 


FNG1088 
SR 13846-12 
FD3369 
FOG1088 
FOG10868 


9100-1630 


1853-0020 
MU4 894 
1854-0071 


1854-0071 
1854-0071 
1854-0358 
1854-0358 
1854-0358 


1854-0071 
1854-0071 
1854-0071 
1854-0071 
2N3440 


1854-0071 
1854-0071 
1854-0071 
1654-0071 
1854-0071 


1854-0071 
1854-0071 
1854-0071 
1854-0071 
0757-0473 


cB 1051 
cB 1021 
C4-1/8-T0-101-F 
cB 2221 
CB 4731 


CB: 2230 

0698-3155 
0757-0430 
2100-0424 
0757-0469 


0757-0473 
0757-0481 
2100-0983 
cB 2221 

0757-0466 


CB 1831 
CB 1061 
CK 4741 
0698-4009 
0757-0476 


0757-0456 
0757-01238 
cB 1061 

0757-0850 
0757-0367 


0757-0481 
CB 2221 
CB 5611 
0757-0793 
CK 2241 


CB 1031 
CB 1051 
CB 1031 
cB 1031 
Ch 1051 
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Replaceable Parts Model 141T 


Table 6-2. Replaceable Parts (Cont’d) 


Reference |p part Number| Oty Description Mfr Part Number 
Designation 


0684-1051 R3:FXDO CGMP 1MEGOHM 14 1/ 4wW cB 1051 
0684-4721 R3FXD COMP 4700 UHM 1LO& 1/4W cB 4721 
0757-0480 R3FXD FLM 432K OHM 1% 1/8W 0757-0480 
0684-4721 R2FXD COMP 4700 UHM 10% 1/4W Cb 4721 
0757-0430 R3FXD FLM 432K OHM 12 1/8W 0757-0480 


0757-0791 R:sFXD FLM 619K UHM 1.20% 1/4W 0757-0791 
0757-0476 R:FXD MET FLM 301K OHM 1% 1/8W 0757-0476 
0761-0083 R:sFXO MET OX 68K OHM 5% 1W 0761-0083 
0684-4721 R:FXD COMP 4700 OHM 102% 1/4W 4721 
06 84-4 741 R:FXO COMP 470K OHM 10% 1/4wW 4741 


0684-1051 R:FXD COMP 1MEGOHM 12 1/4W 1051 
06 84-1041 R:sFXD COMP 100K OHM 108 1/4W 1041 
06 84-1041 R:FXD COMP 1OOK OHM 10% 1/4W 1041 
0084-1061 R3sFXD COMP 10 MEGOHM 10% 1/4W 1061 
0664-2731 R:FXO COMP 27K OHM 10% 1/4W 2731 


0684-1041 R:sFXD COMP LOOK OHM 10% 1/4W 1041 
0684-<¢211 RsFXD COMP 220 OHM 10% 1/4W Z2il 
0684-8231 R:FXD COMP 82K OHM 102% 1/4wW 8231 
0684-1051 R:zFXDO COMP 1MEGOHM 1% 1/4W 1051 
06 84-1dll R:FXD CUMP 180 GHM 102 1/4wW 1811 


0698-3647 R2FXD MET OX 15K OHM 5% 2W 0698-3647 
0684-1 041 RsFXD COMP 100K OHM 10% 1/4wW CB 1041 
0757-0473 R:FXD MET FLM 221K OHM 1% 1/8W 0757-0473 
0684-1041 RsFXD COMP LOOK OHM 10% 1/4W CB 1041 
06 84-2231 R3sFXD COMP 22K OHM 102% 1/4W cB 2231 


0684-4721 R:FXD CUMP 4700 OHM 10% 1/4W CB 4721 
0684-6831 R3sFXO COMP 68K OHM 10% 1/4W CB 6831 
0684-4721 RsFXD COMP 4700 OHM 10% 1/4W 4721 
06 84-3321 R:FXD COMP 3300 UHM 10% 1/4W 3321 
06 84-6831 RsFXDO COMP 68K OHM 102 1/4W 6831 


0684-4721 R:FXD COMP 4700 OHM 10% 1/4W 4721 
0684-3321 R:FXD COMP 3300 OHM 10% 1/4W 3321 
06 84-2231 R:FXD COMP Z2K UHM 102% 1/4W 2231 
0684-4721 R:FXD COMP 4700 OHM 10% 1/4W B 4721 
0683-1555 RzFXD CUMP 1.25 MEGOHM 52% 1/4W 1555 


06 84-1021 R:FXD COMP 1000 OHM 102% 1/4W 1021 
06864-1021 R:FXD COMP 1000 GHM 10% 1/4W 1021 
0683-5635 R:FXD 56K OHM 5% 1/4W CB 5635 
3101-1259 SWITCH:6 SECTIONS 3101-1259 
1902-3104 DIODE:BREAKDOWN 5.62V 5% $Z10939-110 
1902-0597 DIODE BREAKDOWN:56.2V 5% 1W 1902-0597 


00141-66502 HORIZONTAL ORIVER ASSY 00141-66502 


0150-0052 C:FXD CER 0.05 UF 20% 400V0CW 33C17A 
0150-0052 CsFXD CER 0.05 UF 204 400VOCW 33C17TA 
9170-0029 CORE:MAG, SHIELDING BEAD 56-590-65A2/4A 
9170-0029 CORE:MAG, SHIELDING BEAD 56-590-65A2/4A 
1853-0038 TSTR:S! PNP 1853-0038 
1853-0038 TSTR:SI PNP 1853-0038 
0757-0401 R:FXD MET FLM 100 OHM 1% 1/8W 0757-0401 
0757-0401 R:FXD MET FLM 100 OHM 1% 1/8W 0757-0401 
0757-0850 R:FXD MET FLM 39.2K OHM 1.0% 1/2W 0757-0850 
0757-0850 R:FXD MET FLM 39.2K OHM 1.0% 1/2W 0757-0850 
0757-0401 R:FXD MET FLM 100 OHM 1% 1/8W 0757-0401 


0960-0443 ASSY2POWER MUDULE 0960-0443 


5020-8122 LINE VOLTAGE SELECTION CARD 5020-8122 
2110-0014 FUSE: CARTRIDGE 4 AMP 125V SLOW BLOW 313004 
(100V OR 120V OPERATION ONLY) 
2110-0303 FUSE: CARTRIDGE 2 AMP 250V SLOW BLOW 
(220V OR 240V OPERATION ONLY) MDX-24 


See introduction to this section for ordering information 


Model 141T Replaceable Parts 


Table 6-3. List of Manufacturers’ Codes 


MFR ZIP 
NO. MANUFACTURER NAME ADURESS CODE 
NO M/F DESCRIPTION FOR THIS MFG NUMBER 

00000 U.S.A. COMMON ANY SUPPLIER OF UeSsAe 
01121 ALLEN BRADLEY CO. MILWAUKEE» WIS. 53204 
01295 TEXAS INSTRUMENTS INC. SEMICONDUCTOR COMPONENTS OIV. DALLAS» TEX. 75231 
03508 GeE. CO. SEMICONDUCTOR PROD. DEPT. SYRACUSE. NeYe 13201 
04713 MOTOROLA SEMICONDUCTOR PROO.INC. PHOENIX, ARIZ. 85008 
06540 AMATOM ELECT. HAROWARE CO. INC. NEW ROCHELLE, NoYes 10801 
07263 FAIRCHILD CAMERA & INST. CORP. SEMICONDUCTOR DIV. MOUNTAIN VIEWe CALIF. 94040 
08718 NO M/F DESCRIPTION FOR THIS MFG NUMBER 
14655 CORNELL OUBLIER ELECT. DIV.FEDERAL PAL «FIC ELECT. COW NeWARKs Neds 97105 
26365 GRitsS REPRODUCER CIRP. New ROCHeLLEs NeoVeo 10802 
27191 CUTLER-HAMMER INC. POWER OIST. & CONTROL OIV. MILWAUKEE. WISC. 53216 
28480 HEWLETT-PACKARD CO. CORPURATE HQ YOUR NEAREST HP OFFICE 
56289 SPRAGUE ELECTRIC CJ. Ne ADAMS» MASS.» O1L247 
58474 SUPERIOR ELECTRIC CO. THE BRISTOL, CONN. 06010 
71400 BUSSMANN MFG. OIV. MC GRAW-EDISON CO- ST. LOUIS. MJ~ 63017 
71468 ITT CANNON ELECT. INC. * LUS ANGELES, CALIF. 90031 
71590 GLOBE UNION INC. CENTRALAB DIV. MILWAUKEE.» WISC. 53201 
71707 coto COIL CO. INC. PROVIDENCE Rel 02905 
71744 CHICAGO MINIATURE LAMP WORKS CHICAGO. ILL. 60640 
71785 CINCH MFG. CO. DIV TRW INC. ELK GROVE VILLAGE, ILL. 
72825 EBY HUGH He INC. PHILADELPHIA, PA. 19144 
72982 ERTE TECHNOLOGICAL PROD. INC. ERTE, PA. 16512 
74276 STGNALITE INC. NEPTINEs NeJe 07753 
75915 LITTELFUSE INC. DES PLAINES» ILL. 60016 
76530 CINCH MONADNOCK MILLS DIV. TRW INC. CITY OF INDUSTRY, CALIF. 91746 
79136 WALOES KOHINGOR INC. LONG IS. CITY» NeYeo PLIEOL 
80131 ELECTRONIC INDUSTRIES ASSOCIATION WASHINGTON 0.C. 20006 
82142 AIRCO SPEER ELECT. COMP. BU BIISe PA. 15301 
82389 SWITCHCRAFT INC. CHICAGO, ILL. 60630 
83330 SMITH HERMAN He INCe BROOKLYNe NeYeo 11207 
91418 RADIO MATERIALS CO. CHICAGO» ILL. 60646 
91506 AUGAT INC. ATTLEBORO, MASS. 02703 
92702 IMC MAGNETICS CORP. AESTSURYe Leles NoYeo 11590 
95348 GORDOS CORP. BLOOMFIELD, NeJe 97003 
97464 INDUSTRIAL RETAINING RING CO. IRVINGTONe NoJe o7111 


See introduction to this section for ordering information 
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141T-A-1-06-76 


Figure 6-1. Cabinet Parts, Exploded View 


Model 141T Replaceable Parts 


DISP! 
RETT  PACKARE: 


[STORAGE NON 
‘ { 


WRITING SPEED 


MP27 MP30 MP25 MP30 MP28 MP30MP24 MP30 MP26 


141T-R-3 


Figure 6-2. Mechanical Parts, Front View 
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MP95 
MP23. MP75 MP65 MP73 (HIDDEN) 


141T-R-4 


Figure 6-3. Mechanical Parts, Rear View 
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141T-R-9 


Figure 6-4. Mechanical Parts, Top View 


6-13 


Replaceable Parts Model 141T 
e 


HIGH VOLTAGE 
WHEN POWER IS ON 


REMOVE COVER WITH 
CAUTION! 


INTENSITY LIMIT 
ADJUST 
ADJUST 
cm HIGH VOLTAGE 
ADJUST 


| ® 
| GEOMETRY 


141T-R-6-06-76 


Figure 6-5. Mechanical Parts, Bottom View 
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SECTION VII 


MANUAL CHANGES AND OPTIONS 


7-1. INTRODUCTION. 


7-2. This section contains information required to 
backdate or update this manual for a specific instru- 
ment. Description of special options and standard 
options are also in this section. 


7-3. MANUAL CHANGES. 


7-4. This manual applies directly to the instrument 
having the same serial prefix shown on the manual 
title page. If the serial prefix of the instrument is 
not the same as the one on the title page, find your 
serial prefix in table 7-1 and make the changes 
to the manual that are listed for that serial prefix. 
’ When making changes listed in table 7-1, make the 
change with the highest number first. Example: if 
backdating changes 1, 2, and 3 are required for your 
serial prefix, do change 3 first, then change 2, and 
finally change 1. If the serial prefix of the instrument 
is not listed either in the title page or in table 7-1, 
refer to an enclosed MANUAL CHANGES sheet for 
updating information. Also, ifa MANUALCHANGES 
sheet is supplied, make all indicated ERRATA cor- 
rections. 


Table 7-1. Manual Changes 


Serial Prefix Make Changes 


950—, 973— 12 through 1 
1047A 12 through 2 
1112A 12 through 3 
1113A 12 through 4 
1141A 12 through 5 
1145A 12 through 6 
1147A 12 through 7 
1218A 12 through 8 


1228A, 1232A 

1250A, 1315A, 1320A, 
1337A 

1502A 


12 through 9 
12 through 10 
12 and 11 

IZ 


CHANGE 1 


Paragraph 4-18, 
Sentence 5: Change R11 to A2R42. 
Table 6-2, 

A2: Change to HP Part Number 00141-66514, Qty 
1; POWER SUPPLY BOARD ASSY; Mfr. Code 
28480; Mfr. Part No. 00141-66514. 

Add: A2R42; HP Part Number 0811-1746; Qty 1; 
R: FXD WW 0.36 OHM 5% 2W; Mfr. Code 28480; 
Mfr. Part Number 0811-1746. 


Figures 8-8, 8-10, 
Add: R42 (between R3 and R46 on A2 assembly 
photo). 
Add: R42 (0.36 ohms) between the anode of 
A2CR16 and the base of A2Q10. 


CHANGE 2 


Table 62, 

MP18: Change to HP Part Number 00141-60202. 

FL1: Change to HP Part Number 9100-2818; Qty 1; 
FILTER:LINE 115/230 VAC; Mfr. Code 56289; 
Mfr. Part Number JN10-1991A1. 

J3: Change to HP Part Number 1251-0148, Qty 1; 
J:NSR P/O FL1; Mfr. Code 87930; Mfr. Part 
Number 1065-1. 

S4: Change to HP Part Number 3101-0011; Qty 1; 
SWITCH: SLIDE DPDT; Mfr. Code 82389; Mfr. 
Part Number 11A-1013. 

W1: Change to HP Part Number 8120-0078; Qty 1; 
CABLE ASSY: CORD SET (7.5’); Mfr. Code 
70903; Mfr. Part Number KH-4147. 


CHANGE 3 


Table 6-2, 
Delete: J10, J10E1, J11, J11E1. 
Delete: W11, W11MP1, W11MP2. 
Section VIII, 
Delete: Auxilliary B portion of figure 8-7. 


CHANGE 4 


Table 6-2, 

MP3: Change to HP Part Number 00141-00212; 
Qty 1; PANEL:FRONT; Mfr. Code 28480; Mfr. 
Part Number 00141-00212. 

MP6: Change to HP Part Number 5060-0765; Qty 
2; RETAINER: HANDLE ASSY; Mfr. Code 
28480; Mfr. Part Number 5060-0765. 

MP13: Change to HP Part Number 5060-0777; 
Qty 2; KIT: RACK MOUNT; Mfr. Code 28480; 
Mfr. Part Number 5060-0777. 

MP14: Change to HP Part Number 5000-0747; 
Qty 2; COVER: SIDE; Mfr. Code 28480; Mfr. 
Part Number 5000-0747. 

MP16: Change to HP Part Number 5060-0740; 
Qty 1; COVER ASSY: TOP; Mfr. Code 28480; 
Mfr. Part Number 5060-0740. 

MP17: Change to HP Part Number 5060-0752; 
Qty 1; COVER ASSY: BOTTOM; Mfr. Code 
28480; Mfr. Part Number 5060-0752. 

MP22: Change to HP Part Number 00141-24701; 
Qty 1; SUPPORT: TOP PANEL; Mfr. Code 
28480; Mfr. Part Number 00141-24701. 
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MP23: Change to HP Part Number 00141-24702; 
Qty 1; SUPPORT: BOTTOM PANEL; Mfr. Code 
28480; Mfr. Part Number 00141-24702. 

MP49: Change to HP Part Number 5040-0444; 
Qty 1; SHIELD: LIGHT; Mfr. Code 28480; Mfr. 
Part Number 5040-0444. 


CHANGE 5 


Table 6-2, 

A2: Change to HP Part Number 00141-66518; Qty 
1; POWER SUPPLY BOARD ASSY; Mfr. Code 
28480; Mfr. Part Number 00141-66518. 

Bl: Change to HP Part Number 3160-0218; Qty 
1; FAN: TUBEAXIAL 50/60 HZ; Mfr. Code 
28480; Mfr. Part Number 3160-0218. 

Delete: A2R86. 

Figures 8-8, 8-12, 

Delete: R86. 

Figure 8-13, 
Delete: A2R86. 


CHANGE 6 


Table 6-2, 
MP125: Change to HP Part Number 5040-0447; 
Qty 4; FEET: REAR LONG; Mfr. Code 18480; 
Mfr. Part Number 5060-0447. 


CHANGE 7 


Table 6-2, 

A5: Change to HP Part Number 00141-66513; Qty 
1; PULSE CIRCUIT BOARD ASSY; Mfr. Code 
28480; Mfr. Part Number 00141-66513. 

V1: Change to HP Part Number 5083-2572; Qty 1; 
CATHODE RAY STORAGE TUBE; Mfr. Code 
28480; Mfr. Part Number 5083-2572. 

A5: Change to HP Part Number 00141-66513; Qty 
1; PULSE CIRCUIT BOARD ASSY; Mfr. Code 
28480; Mfr. Part Number 00141-66513. 

Add: A5C9; HP Part Number 0160-0154; Qty 1; 
C: FXD MICA MY 0.0022 UF 10% 200 VDCW; 
Mfr. Code 56289; Mfr. Part Number 192P22292- 
PTS. 

Delete: A5C14, A5C15, A5C16, A5C17. 

Delete: A5CR28, A5CR29. 

Delete: A5Q18, A5Q19, A5Q20, A5Q21, A5Q22. 

A5R7: Change to HP Part Number 0684-1041; 
Qty 5; R: FXD COMP 100K OHM 10% 1/4W; 
Mfr. Code 01121; Mfr. Part Number CB 1041. 

Add: A5R39; HP Part Number 0684-1061; Qty 1; 
R: FXD COMP 10 MEGOHM 10% 1/4W; Mfr. 
Code 01121; Mfr. Part Number CB 1061. 

Add: A5R40; HP Part Number 0684-4731; Qty 1; 
R: FXD COMP 47K OHM 10% 1/4W; Mfr. Code 
01121; Mfr. Part Number CB 4731. 

Delete: A5R65, A5R67, A5R68, A5R70, A5R71, 
A5R72, A5R73, A5R74, A5R75, A5R76, A5R77, 
A5R80. 

Figure 8-14, 
Replace figure 8-14 with figure 7-1. 
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Figure 8-16, 
Replace figure 8-16 with figure 7-2. 


CHANGE 8 


Table 1-1, 

Change Power Requirements to: 115 or 230 volts, 
+10%, 50 to 60 Hz, normally less than 285 watts 
(varies with plug-in units). 

Paragraph 2-7, 

Replace with the following: The instrument re- 
quires a power source of either 115 or 230 volts 
ac, +10%, single phase, 50 to 60 Hz, which can 
deliver approximately 300 watts. A rear panel 
switch provides selection of the line voltage to 


be used. * 


Before placing this instrument in oper- 
ation, be sure to set the rear panel 
switch to agree with the line voltage 
being used. Refer to figure 3-2, Proper 
Intensity Adjustment, to avoid damag- 
ing CRT. 


Paragraph 2-7a, 

Add the following paragraph (2-7a) after para- 
graph 2-7: When operating from a 230-volt 
source, set the rear panel switch to 230, and re- 
place line fuse Fl with a 2-amp slow-blow type. 
The fuse is accessible by removing the bottom 
cover of the instrument. 

Figure 2-1, 
Delete figure 2-1. 
Paragraph 4-5, 

Change first sentence to read: The low-voltage 
supply uses 115 or 230 volts ac (rear panel 
switch), single phase, 50-60 Hz. 

Table 6-2, 

Delete: A7. 

Add: Fl; HP Part Number 2110-0014; Qty 1; 
FUSE: CARTRIDGE 4 AMP 125V SLOW BLOW; 
Mfr. Code 71400; Mfr. Part Number MDX-4. 

Add: Fl; HP Part Number 2110-0303; Qty 1; 
FUSE: CARTRIDGE 2 AMP 250V SLOW BLOW; 
Mfr. Code 71400; Mfr. Part Number MDX-2A. 

Add: FL1; HP Part Number 9100-3173; Qty 1; 
FILTER:LINE 230 VAC 10% 50-60 Hz; Mfr. Code 
56289; Mfr. Part Number JN10-2270A. 

Add: J3; HP Part Number 1251-2357; Qty 1; CON- 
NECTOR:POWER 3 PIN MALE; Mfr. Code 
82389; Mfr. Part Number EAC-301. 

MP18: Change to HP Part Number 00141-60203; 
Qty 1; PANEL ASSY:REAR; Mfr. Code 28480; 
Mfr. Part Number 00141-60203. 

Add: S2; HP Part Number 3101-1234; Qty 1; 
SWITCH: SLIDE 115/230V DPDT; Mfr. Code 
82389; Mfr. Part Number 11A-1242A. 

T1: Change to HP Part Number 9100-0184; Qty 1; 
TRANSFORMER: POWER; Mfr. Code, 28480; 
Mfr. Part Number 9100-0184. 
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W1: Change to HP Part Number 8120-1545; Qty 1; 
CABLE ASSY: AC POWER CORD 7.5 FT; Mfr. 
Code 70903; Mfr. Part Number KH 7171. 

W2: Change to HP Part Number 00141-61621; Qty 
1; CABLE: MAIN; Mfr. Code 28480; Mfr. Part 
Number 00141-61621. 

Delete: A2C20. 

Delete: A7, A7E1, A7F1. 

Figure 8-10, 

Replace power input (line voltage) section with 
figure 7-3. 

Delete: C20 (between CR17 plate and ground). 


CHANGE 9 
Table 6-2, 
MP97: Change to HP Part Number 01200-44703. 


CHANGE 10 


Table 6-2, 

Add: A5CR15; HP Part Number 1901-0033; Qty 1; 
DIODE: SILICON 100 MA 180 WV; Mfr. Code 
07263; Mfr. Part Number FD3369. 

Delete: A5R81. 

Figure 8-16, 
Replace A5R81 with A5CR15. 


P/O Al [P/O Al DIODE 
(96) | cl CRI 
eOSUF 


I 
| 
(2) | 


Figure 7-1A. Effect of Change 11 
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CHANGE 11 


Table 6-2, 
S1: Change to HP Part No. 3101-0030; Qty 1; 
SWITCH TOGGLE SPST ON - NONE - OFF; 
Mfr. Code 27191; Mfr. Part Number 8906K368. 


Figure 8-10, 
Modify the input ac power circuit according to 
figure 7-1A. 
CHANGE 12 
Table 6-2, 


MP59: Change HP Part No. and Mfr. Part No. 
to 00140-01206. 

MP74: Change HP Part No. and Mfr. Part No. to 
00141-00102. 

MP120: Change HP Part No. to 1520-0042. 


7-5. SPECIAL OPTIONS. 


7-6. Most customer special application require- 
ments and/or specifications can be met by factory 
modification of a standard instrument. A standard in- 
strument modified in this way will carry a special 
option number, such as Model 0000A/Option C01. 


7-7. An operating and service manual and a manual 
insert are provided with each special option instru- 
ment. The operating and service manual contains 
information about the standard instrument. The 
manual insert for the special option describes the 
factory modifications required to produce the special 
option instrument. Amend the operating and service 
manual by changing it to include all manual insert 
information (and MANUAL CHANGES sheet infor- 
mation, if applicable). When these changes are 
made, the operating and service manual will apply 
to the special option instrument. 


7-8. If you have ordered a special option instrument 
and the manual insert is missing, notify the nearest 
Hewlett-Packard Sales/Service Office. Be sure to 
give a full description of the instrument, including 
the complete serial number and special option 
number. 


7-9. STANDARD OPTIONS. 


7-10. Standard options are modifications installed 
on HP instruments at the factory and are available 
on request. Contact the nearest Hewlett-Packard 
Sales/Service Office for information concerning 
standard options. 
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7-11. Standard options presently available are 
described in the following paragraphs. 


7-12. Option 009 provides for a remote erase function 
through a BNC connector on the rear panel. Com- 
plete wiring information is shown in figure 7-4 and 
replaceable parts are listed in table 7-2. 
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Table 7-2. Option 009 Replaceable Parts 


HP Part No. 


00141-61628 
00141-66517 


Cable: remote erase 
Remote ERASE board 


1250-0083 Connector: BNC female 
1901-0040 Diode 

0490-0199 Switch: relay 

0490-0191 Coil: relay 
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SECTION VIII 


SCHEMATICS AND TROUBLESHOOTING 


8-1. INTRODUCTION. 


8-2. This section contains schematics, repair/re- 
placement and troubleshooting information, com- 
ponent-location and component-identification illustra- 
tions, and waveforms for Model 141T. Tables 8-1 and 
8-2 provide guides to locating possible high voltage 
supply problems. Table 8-3 defines symbols and con- 
ventions used on the schematics. Disassembly pro- 
cedures for removing the CRT and cooling fan for 
repair and replacement are also contained in this 
section. 


8-3. SCHEMATICS. 


8-4. Schematics are printed on foldout pages for easy 
reference to the text and figures in other sections. 
The schematics are drawn to show the electronic 
function of the circuits. Any one schematic may in- 
clude all or part of several different physical as- 
semblies. 


8-5. The schematics are numbered in sequence with 
a bold number in a box at the lower right-hand 
corner of each page. These numbers are used to 
cross reference signal connections between sche- 
matics. At each circuit breaking point, a notation 
is made of the signal name and a number (in bold 
type). This number indicates the associated sche- 
matic which shows the source or destination of the 
signal. To find the source or destination of any point 
on a given schematic, turn to the schematic re- 
ferred to by number and find the name of the signal 
in question. 


8-6. A table on each schematic lists all com- 
ponents shown on the schematic by reference desig- 
nation. Component reference designators which have 
been deleted from the schematic are listed below the 
table. 


8-7. All components within the shaded areas of a 
schematic are physically located on circuit boards. 
Components not physically located on a circuit 
board are shown in the unshaded areas of the sche- 
matic. 


8-8. REFERENCE DESIGNATIONS. 


8-9. The unit system of reference designations used 
in this manual is in accordance with the provisions 
of USA Standard Y32.16-1968, Reference Designa- 
tions for Electrical and Electronics Parts and Equip- 


ments, dated March 1, 1968. Minor variations from 
the standard, due to design and manufacturing prac- 
tices, may be noted. 


8-10. Each electrical component is assigned a class 
letter and number. This letter-number combination 
is the basic reference designation. Components which 
are not part of an assembly have only the basic 
reference designation. Components which are part 
of an assembly have, in addition to the basic desig- 
nation, a prefix designation indicating the assembly 
of which the component is a part (resistor R23 on 
assembly A1 is called A1R23). 


8-11. Assemblies are numbered consecutively. If 
an assembly reference designation is assigned and 
later deleted, that number is not reused. 


8-12. COMPONENT LOCATIONS. 


8-13. Locations of components on assemblies and 
subassemblies are illustrated in photos adjacent to 
the schematics. Since the schematics are drawn to 
show function, portions of a particular assembly may 
appear on several different schematics. The com- 
ponent-location photo is printed next to the sche- 
matic that shows most of the circuitry on the assem- 
bly. Components located on the chassis are identi- 
fied in figures 8-2 through 8-5. The locations of all 
adjustments are shown in Section V. Cabinet parts 
and other mechanical parts are shown in drawings 
located in Section VI. 


8-14. PREVENTIVE MAINTENANCE. 


8-15. DELETED. 
8-16. DELETED. 


8-17. FILTER MAINTENANCE. 


8-18. This instrument uses a wire-mesh air filter over 
the cooling blower. If the filter becomes clogged with 
dirt, the blower will not provide adequate cooling 
for the instrument. Check the filter periodically and 
clean it when necessary. To clean, remove the filter 
and use a warm soap and water solution. Rinse the 
filter in clear water and allow it to dry before re- 
installing. 


8-1 


Service 


8-19. ELECTRICAL MAINTENANCE. 


8-20. Do the electrical adjustments in Section V once 
every 6 months and after repair or component replace- 
ment. 


8-21. REPAIR AND REPLACEMENT. 


8-22. The following paragraphs provide information 
for repair, removal and replacement of assemblies, 
subassemblies, and components in the Model 141T. 
Special servicing instructions for the circuit boards 
are covered under paragraphs 8-33 through 8-35. 
Section VI provides a detailed parts list for use in 
ordering replacement parts. 


8-23. INSTRUMENT REPAIR. 


8-24. Chassis-mounted components are identified in 
figures 8-2 through 8-5. Components on circuit boards 
are identified in figures near the applicable sche- 
matic (also see table 8-3). 


8-25. Figure 6-1 is an exploded view drawing of the 
instrument frame. All parts are keyed to table 6-2 
by reference designators. Other mechanical parts are 
identified in figures 6-2 through 6-5. 

8-26. CRT REMOVAL AND REPLACEMENT. 


8-27. Remove the CRT as follows: 


WARNING 


To prevent personal injury, wear a face 
mask or goggles when handling the CRT. 
Wear protective gloves and handle the 
CRT carefully. 


a. Remove top and left side cover of instru- 
ment. 


b. Remove bezel and discharge post-accelerator 
lead and CRT connection to chassis ground. 


c. Remove flexible three conductor CRT lead 
(W12, figure 8-2) from connector block. 


d. Disconnect clip-on leads from CRT neck. 
e. Loosen clamp at CRT socket. 
f. Carefully remove socket from CRT base. 


Use care since neck pins can damage the 
trace alignment coil. 


g. Place one hand on CRT face, and use other 
hand to slide CRT forward and out of instrument. 
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8-28. To install a CRT, reverse the above procedure. 
Insure that connector block and neck leads are con- 
nected before turning power on. After the CRT is 
installed, do performance checks and geometry ad- 
justment procedure in Section V. 


8-29. FAN REMOVAL AND REPLACEMENT. 


8-30. Use the following procedure for removing, and 
reverse the procedure for replacing the cooling fan. 


a. Remove top and bottom covers of instrument. 


b. Disconnect white-gray and white-green-gray 
wires from fan terminals. 


c. Remove all transistor heat sinks from fan 
assembly and push out of way. 


d. Remove four fan mounting nuts on rear 
panel of instrument. 


e. Lift out fan assembly. 
8-31. SEMICONDUCTOR REPLACEMENT. 


8-32. Figure 8-1 is included to help identify the leads 
in the common shapes and sizes of semiconductor 
devices. When removing a semiconductor, use long- 
nosed pliers as a heat sink between the device and the 
soldering iron. When replacing a semiconductor, en- 
sure sufficient lead length to dissipate the soldering 
heat by using the same length of exposed lead as 
was used for the original part. 


8-33. SERVICING CIRCUIT BOARDS. 


8-34. This instrument uses circuit boards with 
plated-through component holes. This allows com- 
ponents to be removed or replaced by unsoldering or 
soldering from either side of the board. When re- 
moving large components, such as potentiometers, 
rotate the soldering iron tip from lead to lead while 
applying pressure to the part to lift it from the board. 
HP Service Note M-20E contains additional informa- 
tion on the repair of circuit boards. Important con- 
siderations are as follows: 


a. Do not apply excessive heat. 


b. Apply heat to component leads and remove 
component with straight pull away from board. 


c. Do not force replacement leads into holes. 


8-35. If the metal conductor lifts from the board, 
it can be cemented back with a quick-drying acetate 
base cement having good insulating properties. If 
the metal conductor is broken, solder a wire to the 
conductor to bridge the break. 
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Figure 8-1. Semiconductor Terminal Identification 


8-36. OVERALL TROUBLESHOOTING. 


8-37. The most important prerequisite for successful 
troubleshooting is understanding how the instrument 
is designed to operate and correct use of front panel 
controls. Improper control settings or circuit con- 
nections can cause apparent malfunctions. Read Sec- 
tion III (operating procedures) for an explanation 
of controls and connectors and general operating 
considerations. Read Section IV (principles of opera- 
tion) for explanations of circuit theory. 


8-38. Troubleshooting is much easier if more than 
one symptom of a trouble is evident. Observe the 
instrument and note all indications of faulty opera- 
tion. If symptoms indicate more than one trouble, 
treat each problem individually and locate one trouble 
at a time. Don’t waste time making random checks. 
Instead, follow the logical procedure presented here, 
and refer to other areas of information in this manual 
as necessary. 


8-39. FRONT PANEL CONTROLS. 


8-40. Equipment troubles are frequently caused 
simply by improper front panel control settings. Refer 
to the, operating procedures in Section III for a com- 
plete explanation of each control’s function along with 
typical operating instructions if in doubt. Possibly the 
intensity control on the oscilloscope front panel is 
not turned up, or the level contro] on the time base 
plug-in is misadjusted. Use the controls as a guide to 
help isolate a trouble to a specific area. 


8-41. VISUAL CHECKS. 


8-42. After localizing the trouble to a specific area 
of the instrument, make a visual check of that area. 
Check for burned or broken components, loose wires 
or circuit board connections, faulty switch contacts, 
or any similar condition suggesting a source of 
trouble. If everything appears normal, proceed to the 
next step. 
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8-43. WAVEFORMS AND VOLTAGES. 


8-44. Allow the instrument to warm-up for about 
fifteen minutes before making any measurements. 
Note the conditions for measuring waveforms and 
de voltages. These conditions are stated in the de- 
tailed troubleshooting procedures or listed adjacent 
to each schematic and must be followed to obtain 
proper readings. Waveform measurement points 
( ) with a number enclosed are placed on the 
schematics along main signal paths. The numbers 
inside the measurement point symbols (YY) are 
keyed to corresponding waveforms adjacent to each 
schematic. Waveforms can be used to measure gain or 
pin-point a defective stage. Use a probe with a needle 
tip to avoid creating a short circuit. De voltages are 
shown on the schematics near active components such 
as transistors. As an aid to locating measurement 
points, note a small dot etched on the circuit boards 
near the emitter of transistors, source of field effect 
transistors, cathode of diodes, and positive lead of 
electrolytic capacitors. 


8-45. FINAL CHECKS. 


8-46. Review the theory of operation in Section IV 
to learn how the circuit should operate. With the aid 
of this information, it will be easier to discover why 
a defective circuit is inoperative. Finally make re- 
sistance checks to uncover the faulty component. If 
it appears necessary to calibrate the instrument, refer 
to Section V for the proper procedures. 


8-47. DETAILED TROUBLESHOOTING. 


WARNING 


Voltages present in the power supplies 
are dangerous. 


8-48. LOW-VOLTAGE SUPPLY. 


8-49. The series regulator transistors are located 
on the fan assembly. Each is easily replaced by re- 
moving the two screws and pulling the transistor 
from its socket. All other low voltage power supply 
transistors are located on the power supply board. 


8-50. De voltages shown on the low voltage sche- 
matic diagram were measured to ground, with Model 
1402A and 1421A plug-ins installed. Voltages may 
vary slightly when other plug-ins are used. Correct 
voltages for points not marked are generally obvious 
by being connected (directly or indirectly) to a supply 
output. Transistor base voltage in most cases should 
not measurably differ from emitter voltage when 
measured with respect to ground. Voltage drops across 
breakdown diodes are indicated on the schematic. 
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8-51. Excessive ripple in line frequency is usually 
caused by a faulty input filter or regulator circuit. 
Compare the ripple voltages at the rectifier outputs 
with values given on the schematic. For ripple above 
the specified value, check Cl, C3, C4 or C6. Line 
frequency ripple above specified value at these points 
indicates an open rectifier or low-gain amplifier 
transistors. Maximum ripple on supply outputs (at 
115 Vac with maximum load on supply) is: 10 mV 
at +248V; 7 mV at +100V and —100V; and 2 mV at 
—12.6V. 


8-52. If the —12.6. —100 or +248 volt supply should 
be accidentally shorted to ground, the fuse for that 
particular supply will blow. This cuts off current in 
the supply and protects the transistors. 


8-53. The —12.6 volt supply is fused and employs a 
current limiter, A2Q10, for protection against brief 
shortings of the output to ground. The supply should 
function normally upon removal of the short, pro- 
vided the fuse has not blown. 


8-54. Trouble in the +100 volt supply can be re- 
flected in the operation of all other low voltage power 
supply outputs. If the +100 volt supply is incorrect, 
proper circuit repair may eliminate the trouble. If the 
+100 volt supply is correct, follow these steps in 
their given order: 


a. Check —100 volt supply. The +248 volt and 
—12.6 volt supplies are referenced to this supply. 
A fault in —100 volt supply can cause malfunction of 
either of other two supplies. If —100 volt supply is 
incorrect, proper circuit repair may eliminate trouble 
in +248 volt or —12.6 volt supply. If —100 volt supply 
is correct, proceed to next step. 


b. The +248 volt supply is referenced to —100 
volt supply. If trouble here has not been eliminated 
by checking —100 volt supply, trouble lies in this 
circuit and can be located by making proper circuit 
and component checks as described in paragraph 8-50. 


c. A trouble that appeared to be in the —12.6 
volt supply may have been eliminated by above pro- 
cedures. If not, it will be necessary at this point to 
make thorough voltage and component checks of the 


supply. 
8-55. HIGH-VOLTAGE SUPPLY. 


8-56. If one high-voltage supply output is zero but 
other outputs are normal, one of the rectifiers is likely 
at fault. Normal de voltages are given on the high 
voltage schematic. 


8-57. If there is no high-voltage output, observe 
the waveforms at the collector of A2Q14 (blue wire). 
If an approximately 30 kHz, 20-volt peak-to-peak 
sine wave appears for short intervals, the trouble is 
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Table 8-1. Troubleshooting High-Voltage Supply, No Voltage 


Procedure Indication Conclusion 


Check A2Q13, A2L1, and the associated transformer primary for open circuits or shorts. Replace any 
defective components. 


Check voltage at emitter of A2Q014. Voltage is not more Check A2Q14 and A2015. 
negative than -2 volts. 


Check voltage at emitter of A2013. Voltage is not approxi- Check A2Q013. 
mately -0.6 volts 


Check A2T1 and rectifier load Oscillations occur. Replace capacitor leads one 
circuit for opens or shorts. Then at a time until oscillations stop. 
lift one lead of A2C13, A2C14, The capacitor that stops 
A2C15, A2C16, A2C17, A2C18, oscillations is defective. 
and turn instrument on again. 
Oscillations do not occur. Trouble probably with 
transformer A2T1. 


Table 8-2. Troubleshooting High-Voltage Supply, Incorrect Voltage 


Procedure Indication Conclusion 


1. Voltage too high. Output drops to zero Check A2Q15. 
a. Lift one lead of A2R58 


Output remains at A2Q13 or A2Q14 is leaky 


incorrect value. 


Replace A2R56 with a 
resistor of approx. twice 
the present value. 


Replace A2R58 lead, and 
lift one lead of A2R56. 


Output drops. 


Output remains at Proceed to step 1.c. 


incorrect value. 


Trouble probably in 
divider network A2R61, 
A2R62, A2R63, R6, 

A2R73 thru A2R81. 


Replace A2R56 lead, and 
compare voltages at gate 
and source of A2Q15. 


Voltages are within 
1 volt of being the 
same. 


Voltage too low. 
a. Compare voltages at 
gate and source of 

A2Q15. 


Trouble probably in 

divider network A2R61, 
A2R62, R6, A2R73 thru 
A2R81. 


Gate voltage more 
negative. 


Check A2014 and 
A2Q15. 


Gate voltage more 
positive. 


Replace A2R57 with a 
560 ohm resistor. 


Voltage approx. -12 
volts 


Check voltage at 
emitter of A2014. 


Perform troubleshooting 
procedure of Table 8-1. 


Voltage remains 
too low. 


Steps a and b do not 
correct fault. 
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probably a defective component in the rectifier 
filter/divider networks. If no waveform appears, use 
table 8-1. 


8-58. If the high-voltage output is incorrect and can- 
not be adjusted to the correct value, use table 8-2. 


8-59. If the —2350 volt supply seems to be opera- 
ting properly, the 6.6 kV post-accelerator potential 
may be checked as follows: 


a. Remove top and left side instrument cover. 


b. Remove high voltage connector block, A3- 
MP1, figure 6-4. 


c. Remove high voltage connector block cover 
and rubber insulation. 


d. Check 6.6 kV at high voltage lead pin con- 
nection. 
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8-60. PULSE CIRCUIT. 

8-61. A good knowledge of the operating procedures 
and an understanding of the principles of operation 
of the instrument are helpful when troubleshooting 
the pulse circuit. Refer to Section III for operating 
procedures and Section IV for principles of operation. 
Always perform the preliminary set up procedure 
given in Section V, Performance Check, if the instru- 
ment is not operating properly. 


8-62. All de voltages from the low-voltage supply 
are used in the pulse circuit. When a malfunction 
occurs, check all voltages connected to the pulse 
circuit board. If ail low voltages are correct, check 
the high voltages at the high-voltage circuit board. 
These checks will, by elimination, isolate the trouble 
to one general circuit. If both supplies are correct, 
check the waveforms at test points shown on sche- 
matic diagram, figure 8-16. 


8-63. Check de voltages to isolate defective com- 
ponents in a stage where an improper, or no, wave- 
form is present. Conditions for measurements and 
waveforms for test points are given in figure 8-15. 
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Model 141T Table 8-3. Schematic Diagram Notes ea 


Refer to MIL-STD -15-1A for schematic symbols not listed in this table. 


Etched circuit board Field-effect transistor 
(P-type base) 


Front-panel marking Field-effect transistor 
(N-type base) 


Breakdown diode 


Rear-panel markin 
‘ 9 (voltage regulator) 


Front-panel control Unless otherwise indicated: 


resistance in ohms 
Screwdriver adjustment capacitance in picofarads 
inductance in microhenries 


Part of 


Clockwise end of vari- (925) = Wire colors are given by 
numbers in parentheses 


using the resistor color code 
No connection [ (925) iswht-red-grn  ] 


able resistor 


0 - Black - Green 
- Brown - Blue 
- Red - Violet 
- Orange - Gray 
- Yellow - White 


Waveform test point 
(with number) 


Common electrical point 


(with letter} not necessarily 
ground 


Single-pin connector on board 


Pin of a plug-in board 
(with letter or number) 


Coaxial cable connected 
to snap-on jack 


Coaxial cable connected 
directly to board 


Wire connected to pressure-fit 
socket on board 


Main signal path 


Primary feedback path 


Secondary feedback path 
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(BOTTOM J2 (TOP) 
CENTER) 


141T-R-1 


Figure 8-2. Component Location, Top View 
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A2 CIRCUIT 
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(+100V) 
Q2 


(—100V) 
Q3 


Al 
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Figure 8-3. Component Location, Bottom View 
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Figure 8-4. Component Location, Front View 
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Figure 8-5. Component Location, Rear View 
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Figure 8-6. Plug-in Jack Connections Figure8-7.. Auxiliary A and Auxiliary B Wiring Diagram 
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‘wise 


GRID REF GRID REF GRID REE GRID REF GRID REF GRID 
LOC DESIG LOC DESIG LOC DESIG LOC DESIG LOC DESIG LOC 


R51 1-4 F-2 

R52 1-5 F-2 

R54 1-5 F-4 | R85 F-1 

R55 1-5 G-5| R86 F-2 

K-4 R56 D-4] R72 F-5| 71 D-3 
ie KS R57 F-5| R73 F-2| v1 J3 
B  K-3| R26 J-3 R58 F-5| R74 F-2| v2 F-3 
Se .  -S38 R27 1-2 R59 G-5| R75 F-2| v3 F-3 
K-4] R28 1-2 G-4| R76 G2T v4 F-3 
K-1] R29 1-2 H-2| R77 G-2}] VR1 J-1 
+18 R30 1-2 H-2| R78 G-2]| VR2 K-2 
39 9 R31 1-4 H-6 | R79 G-2] VR3 1-1 
K-2| R32 1-2 E-2| R80 G-2| VR4 1-1 
J-2 | R33 1-3 R81 H-2] VR5 1-2 
J-2 | R34 K-4 G-1] VR6 1-4 


141T-B-1-06-76 


Figure 8-8. Component Identification, Power Supply A2 
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K-2 K1L1 R6 R51 4 R67 G-3 

K-5 G-3 K1S1 G-4] Q7 1-3 R7 5 R68 H-4 F-2 
C3 J-2 L1 E-4] Q8 1-3 R8 5 F-4 R85 F-1 
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CONDITIONS FOR WAVEFORM MEASUREMENT 


Set the PERSISTENCE and INTENSITY con- 2. DC voltage measurements shown on the sche- 
trols fully ccw and the sweep time and verti- matic diagram are measured in the STD mode 


cal deflection as indicated for each waveform. of operation and referenced to chassis ground. 
All waveforms are referenced to chassis The PERSISTENCE and INTENSITY controls 


ground. are set fully cew. 
NOTE 


Voltage levels shown in the fol- 
lowing waveforms are intended 
for reference only and may vary 
somewhat with the adjustment 
of each instrument. 
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Figure 8-15. Waveforms 
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CONDITIONS FOR WAVEFORM MEASUREMENT 


Set the PERSISTENCE and INTENSITY con- 2. DC voltage measurements shown on the sche- 
trols fully cew and the sweep time and verti- matic diagram are measured in the STD mode 


cal deflection as indicated for each waveform. of operation and referenced to chassis ground. 
All waveforms are referenced to chassis The PERSISTENCE and INTENSITY controls 


ground. are set fully cew. 
NOTE 


Voltage levels shown in the fol- 
lowing waveforms are intended 
for reference only and may vary 
somewhat with the adjustment 
of each instrument. 


Vi MODE:STD & STORE Ne MODE: STD & STORE MODE: STD 
TIME: MIN TIME! MIN 2V/DIV 
2V/DIV 20 US/DIV 2V/DIV 20 US/DIV 20 USEC/ DIV 


MODE: STD MODE: ERASE MODE: ERASE 
2V/DIV 50 V/ DIV 2V/DIV 
20 USEC/DIV 200 MS/DIV 50 MS/DIV 


v MODE: STORE Wy MODE: STORE a MODE: ERASE 


TIME: MIN TIME: MIN 
SV/DIV 20 US/DIV 20V/DIV 20 US/DIV 


5V/DIV 2MSEC/DIV 


141B—C-2 
CHANGED 7-75 


Figure 8-15. Waveforms 
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38B, Satellite Town 
Rawalpindi 

Tel: 41924 

Cable: FEMUS Rawalpindi 


PHILIPPINES 

The Online Advanced Systems 
Corporation 

6th Floor, Yujuico Building 

560 Quintin Paredes Street 

Binondo, Manila 

Tel: 40-05-41, 40-05-31 

Telex: 3327 GENBANK 


RHODESIA 

Field Technical Sales 
45 Kelvin Road North 
P.O. Box 3458 
coy 

Tet: 705231 (5 lines) 
Telex: RH 4122 


SINGAPORE 

Hewlett-Packard Singapore 
(Pte.) Ltd 

Bik. 2. 6th Floor, Jalan 
Bukit Merah 

Redhill Industrial Estate 

Alexandra P.O. Box 58, 

Singapore 3 

Tel: 633022 

Telex: HPSG RS 21486 

Cable: HEWPACK, Singapore 


SOUTH AFRICA 

Hewlett-Packard South Atrica 
(Pty.), Ltd 

Private Bag Wendywood 

Sandton, Transvaal 2144 

Hewlett-Packard House 

Daphne Street. Wendywood, 

Sandton, Transvaal 2144 

Tel. 802-104016 

Telex: SA43-4782JH 

Cable: HEWPACK JOHANNESBURG 


Hewlett-Packard South Africa 
(Pry ). Ltd 

P jox 120 

Howard Place. Cape Province, 
7450 

Pine Park Center, Forest Drive. 

Pinelands, Cape Province. 7405 


Tel: 53-7955 thu 9 
Telex: 57-0006 


Hewlett-Packard South Africa 
(Pty.). Ltd 

PO Box 37099 

Overport. Durban 4067 

641 Ridge Road. Durban 

Durban. 4001 

Tel 88-7478 88-1080, 88-2520 

Telex 6-7954 

Cable’ HEWPACK 


TAIWAN 

Hewlett-Packard Far East Ltd.. 
Taiwan Branch ci 
39 Chung Shiao West Road 
Sec. 1, 7th Floor 

Taipei 

Tel: 389160.1.2,3 

Telex: 21824 HEWPACK 
Cable: HEWPACK TAIPEI 
Hewlett-Packard Taiwan 

38, Po-Ai Lane, San Min Chu, 
Kaohsiun 

Tel: (07) 242318 


Analytical Only 

San Kwang Instruments Co., Ltd.. 
No. 20. yung Sui Road 

Taipei, 100 

Tel: 3713171-4 

Telex: 22894 SANKWANG 

Cable: SANKWANG TAIPEI 


TANZANIA 

Medical Only 

International Aeradio (E.A.). Ltd 
P.O. Box 861 

Daressalaam 

Tel: 21251 Ext. 265 

Telex: 41030 


THAILAND 

UNIMESA Co., Ltd 

Elcom Research Building 
Bangjak Sukumvit Ave 
Bangkok 

Tel: 932387, 930338 
Cable UNIMESA Bangkok 


UGANDA 

Medical Only 

International Aeradio(E A), Ltd, 
P.O. Box 2577 

Kampala 

Tel 54388 

Cable’ INTAERIO Kampala 


ZAMBIA 

R J. Tilbury (Zambia) Ltd 
P.O. Box 2792 

Lusaka 

Tel. 73793 

Cable ARJAYTEE, Lusaka 


MEDITERRANEAN AND 
MIDDLE EAST COUNTRIES 
NOT SHOWN PLEASE CONTACT: 
Hewlett-Packard S A 
Mediterranean and Middle 

East Operations 

35. Kolokotroni Street 

Platia Kefallariou 
GR-Kifissia-Athens 

Telex 21-6588 

Cable HEWPACKSA Athens 


OTHER AREAS NOT USTED, CONTACT: 
Hewlett-Packard Intercontinental 

3200 Hillview Ave 

Palo Alto. California $4304 

Tel (415) 493-1501 

TWX 910-373-1267 

Cable HEWPACK Palo Alto 

Telex 034-8300. 034-8493 
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SALES & SERVICE OFFICES 
UNITED STATES 


ALABAMA 

8290 Whitesburg Or. SE 
P.O. Box 4207 
Huntsville 35802 
Tel: (205) 881-4591 
TWX. 810-726-2204 
Medical Only 

228 W. Valley Ave., 
Room 220 
Birmingham 35209 
Tel: (205) 942-2081 


ARIZONA 

2336 E. Magnolia St 
Phoenix 85034 

Tel: (602) 244-1361 

2424 East Aragon Rd 
Tucson 85706 

Tel: (602) 294-3148 


“ARKANSAS 
Medical Service Only 
P.O. Box 5646 
Brady Station 

Little Rock 72205 
Tel: )501) 664-8773 


CALIFORNIA 

1430 East Orangethorpe Ave 
Fullerton 92631 

Tel. (714) 870-1000 

3939 Lankershim Boulevard 
North Hollywood 91604 

Tel: (213) 877-1282 

TWX: 910-499-2170 


6305 Arizona Place 
Los Angeles 90045 
Tel: (213) 649-2511 
TWX. 910-328-6147 
“Los Angeles 

Tel. (213) 776-7500 
3003 Scott Boulevard 
Santa Clara 95050 
Tel: (408) 249-7000 
TWX: 910-338-0518 
“Ridgecrest 

Tel: (714) 446-6165 
2220 Watt Ave 
Sacramento 95825 
Tel: (916) 482-1463 


9606 Aero Drive 
P.O. Box 23333 
San Diego 92123 
Tel: (714) 279-3200 


COLORADO 

5600 South Ulster Parkway 
Englewood 80110 

Tel: (303) 771-3455 


CONNECTICUT 
12 Lunar Drive 
New Haven 06525 
Tel: (203) 389-6551 
TWX: 710-465-2029 


FLORIDA 

P.O. Box 24210 

2806 W. Oakland Park Bivd 
Ft. Lauderdale 33307 
Tel: (305) 731-2020 
TWX: 510-955-4099 
“Jacksonville 
Medical Service Be 
Tel: (904) 725-633: 
P.O. Box 13910 

6177 Lake Ellenor Dr 
Orlando 32809 

Tel: (305) 859-2900 
TWX: 810-850-0311 
P.O. Box 12826 
Pensacola 32575 

Tel: (904) 434-3081 


GEORGIA 

P.O. Box 105005 
Atlanta 30348 

Tel: (404) 434-4000 
TWX: 810-766-4890 
Medical Service Only 
“Augusta 30903 
Tel: (404) 736-0592 


HAWAII 

2875 So. King Street 
Honolulu 96814 
Tel: (808) 955-4455 


ILLINOIS 


5500 Howard Street 
Skokie 60076 

Tel: (312) 677-0400 
TWX: 910-223-3613 
“St. Joseph 

Tel: (217) 469-2133 


INDIANA 

7301 North Shadeland Ave 
Indianapolis 46250 

Tel (ir) 6000 

TWX: 810-260-1796 


IOWA 

1902 Broadway 

lowa Clty 52240 

Tel: (319) 338-9466 
Night: (319) 338-9467 


"KANSAS 
Derby 
Tel: (i6) 267-3655 


KENTUCKY 
Medical/Calculator Only 
Atkinson Square 

3901 Atkinson Or., 
Suite 207 

Louisville 40218 

Tel: (502) 456-1573 


LOUISIANA 

P.O. Box 840 

3239 Williams Boulevard 
Kenner 70062 

Tel: (504) 721-6201 
TWX: 810-955-5524 


MARYLAND 

6707 Whitestone Road 
Baltimore 21207 

Tel: (301) 944-5400 
TWX: 710-862-9157 
2 Choke Cherry Road 
Rockville 20850 

Tel: (301) 948-6370 
TWX: 710-828-9684 


MASSACHUSETTS 
32 Hartwell Ave 
Lexington 02173 
Tel: (617) 861-8960 
TWX: 710-326-6904 


MICHIGAN 

23855 Research Drive 
Farmington Hills 48024 
Tel org 476-6400 

TWX: 810-242-2900 


MINNESOTA 
2400 N. Prior Ave. 
Roseville 55113 
Tel: (612) 636-0700 
TWX: 910-563-3734 


MISSISSIPPI 
“Jackson 

Medical Service aay 
Tel: (601) 982-936. 


MISSOURI 

11131 Colorado Ave. 
Kansas City 64137 

Tel: (816) 763-8000 

TWX. 910-771-2087 

148 Weldon Parkway 
Maryland Heights 63043 
Tel: (314) 567-1455 

TWX: 910-764-0830 


NEBRASKA 
Medical Onl; 

771 Mercy Road 
Suite 110 

Omaha 68106 

Tel: (402) 392-0948 


NEW JERSEY 

W. 120 Century Rd 
Paramus 07652 
Tel: (201) 265-5000 
TWX: 710-990-495? 


NEW MEXICO 

P.O. Box 11634 

Station E 

11300 Lomas Blvd., N.E 
Albuquerque 87123 
Tel: (505) 292-1330 
TWX: 910-989-1185 


156 Wyatt Drive 

Las Cruces 88001 
Tel: (505) 526-2485 
TWX: 910-983-0550 


NEW YORK 

6 Automation Lane 
Computer Park 

Albany 12205 

Tel (518) 458-1550 

TWX: 710-441-8270 

New York City 
Manhattan, Bronx 

Contact Paramus, NJ Office 
Tel: (201) 265-5000 
Brooklyn, Queens, Richmond 
Contact Woodbury, NY Office 
Tel: (516) 921-0300 

201 South Avenue 
Poughkeepsie 12601 

Tel: (914) 454-7330 

TWX: 510-248-0012 

39 Saginaw Drive 
Rochester 14623 

Tel: (716) 473-9500 

TWX: 510-253-5981 

5858 East Molloy Road 
Syracuse 13211 

Tel: (315) 455-2486 

TWX: 710-541-0482 

1 Crossways Park West 
vane T ae 11797 

Tel: (516) 921-0300 

TWX: 710-990-4951 


NORTH CAROLINA 
P.O. Box 5188 

1923 North Main Street 
High Point 27262 

Tel: (919) 885-8101 
TWX: 510-926-1516 


OHIO 

16500 Sprague Road 
Cleveland 44130 
Tel: (216) 243-7300 
TWX: 810-423-9431 


330 Progress Rd. 
Dayton 45449 

Tel: (513) 859-8202 
TWX: 810-474-2818 
1041 Kingsmill Parkway 
Columbus 43229 

Tel: (614) 436-1041 


OKLAHOMA 

P.0. Box 32008 
Oklahoma City 73132 
Tel: (405) 721-0200 
TWX: 910-830-6862 


OREGON 
17890 SW Lower Boones 
Ferry Road 


Tualatin 97062 
Tel: (503) 620-3350 


PENNSYLVANIA 

111 Zeta Drive 
Pittsburgh 15238 

Tel: (412) 782-0400 
Night: 782-0401 

TWX: 710-795-3124 
1021 8th Avenue 

King of Prussia Industrial Park 
King of Prussia 19406 
Tel: (215) 265-7000 
TWX: 510-660-2670 


SOUTH CAROLINA 
6941-0 .N. Trenholm Road 
Columbia 29260 

Tel: (803) 782-6493 


TENNESSEE 
“Memphis 

Medical Service only 
Tel: (901) 274-7472 
“Nashville 

Medical Service only 
Tel: (615) 244-5448 


TEXAS 

P.0. Box 1270 

201 E. Arapaho Rd 

Richardson 75080 
Tel: (214) 231-6101 
TWX: 910-867-4723 


P.O. Box 27409 
6300 Westpark Drive 
Suite 100 

Houston 77027 


* Tel: (713) 781-6000 


TWX: 910-881-2645 
205 Billy Mitchell Road 
San Antonio 78226 
Tel: (512) 434-8241 
TWX: 910-871-1170 


UTAH 

2160 South 3270 West Street 
Salt Lake City 84119 

Tel: (801) 487-0715 


VIRGINIA 

Medical Onl 

P.O. Box 12778 

No. 7 Koger Exec. Center 
Suite 212 

Norfolk 23502 

Tel: (804) 497-1026/7 
P.O. Box 9854 

2914 Hungary Springs Road 
Richmond 23228 

Tel: (804) 285-3431 
TWX: 710-956-0157 


WASHINGTON 
Bellefield Office Pk 
1203-114th Ave. S.E 
Bellevue 98004 
Tel: (206) 454-3971 
TWX: 910-443-2446 


“WEST VIRGINIA 
Medical/Analytical Only 
Charleston 

Tel: (304) 345-1640 


WISCONSIN 

9004 West Lincoln Ave. 
West Allis 53227 

Tel: (414) 541-0550 


FOR U.S. AREAS NOT LISTED: 
Contact the regional office 

nearest you: Atlanta, Georgia. 

North Hollywood, California 
Rockville, Maryland.. Skokie, 
Illinois Their complete 

addresses are listed above. 


"Service Only 


CANADA 


ALBERTA 

Hewlett-Packard (Canada) Ltd 
11748 Kingsway Ave 
Edmonton T5G OXS 

Tel: (403) 452-3670 

TWX: 610-831-2431 EDTH 
Hewlett-Packard (Canada) Ltd 
915-42 Avenue S.E. Suite 102 
Calgary 72G 121 

Tel. (403) 287-1672 

TWX: 610-821-6141 


BRITISH COLUMBIA 
Hewlett-Packard (Canada) Ltd 
837 E. Cordova Street 
Vancouver V6A 3R2 

Tel: (604) 254-0531 

TWX: 610-922-5059 VCR 


MANITOBA 
Hewlett-Packard (Canada) Ltd 
513 Century St 

St. James 

Winnh R3H OL8 

Tel: (204) 786-7581 

TWX: 610-671-3531 


NOVA SCOTIA 
Hewlett-Packard (Canada) Ltd 
800 Windmill Road 

P.O. Box 931 

Dartmouth B2Y 326 

Tel: (902) 469-7820 

TWX: 610-271-4482 HFX 


ONTARIO 

Hewlett-Packard (Canada) Ltd 
1785 Woodward Dr. 

Ottawa K2C OP9 

Tel: (613) 225-6530 

TWX: 610-562-8968 
Hewlett-Packard (Canada) Ltd 
6877 Goreway Drive 
Mississauga L4V 119 

Tel. (416) 678-9430 

TWX: 610-492-4246 


QUEBEC 

Hewlett-Packard (Canada) Ltd 
275 Hymus Blvd 

Pointe Claire H9R 1G7 

Tel: (514) 697-4232 

TWX, 610-422-3022 

TLX 05-821521 HPCL 


Hewlett-Packard (Canada) Ltd 
2376 Galvani Street 
ory, GIN 464 

Tel: (418) 688-8710 

TWX: 610-571-5525 


FOR CANADIAN AREAS NOT LISTED: 
Contact Hewlett-Packard (Canada) 
Ltd. in Mississauga 


CENTRAL AND SOUTH AMERICA 


ARGENTINA 

Hewlett-Packard Argentina 
SACel 

Lavalle 1171-3" Piso 

Buenos Aires 

Tel: 35-0436, 35-0627. 35-0341 
Telex: Public Booth No 9 
Cable: HEWPACK ARG 


BOLIVIA 

Stambuk & Mark (Bolivia) Ltda 
Av. Mariscal, Santa Cruz 1342 
La Paz 

Tel: 40626. 53163. 52421 
Telex: 3560014 

Cable BUKMAR 


BRAZIL 
Hewlett-Packard Do Brasil 
LEC Ltda 


Rua Frei Caneca, 1140/52 Bela Vista 


01307-Sé0 Paulo-SP 

Tel. 288-71-11. 287-81-20. 
287-61-93 

Telex: 391-II2-3602 HPBR-BR 

Cable HEWPACK Sao Paulo 


Hewlett-Packard Do Brasil 
1.E.C. Ltda. 

Praca Dom Feliciano, 78-8° 
andar (Sala 806/8) 
90000-Pérto Alegre-RS 

Tel: 25-84-70-DDD (0512) 
Cable HEWPACK Pérto Alegre 


Hewlett-Packard Do Brasil 
LEC. Ltda 
Rua Siqueira Campos, 53, 4° 
andar-Copacabana 
20000-Rio de Janeiro-GB 
Tel: 257-80-94-DDD (021) 
Telex. 391-212-1905 HEWP-BR 
Cable HEWPACK 

Rio de Janeiro 


CHILE 

Calcagni y Metcalfe Ltda 
Alameda 580-Of 807 
Casilla 2118 

Santiago, 1 

Tel. 398613 

Telex. 350001 CALMET 
Cable: CALMET Santiago 


Medical Only 

General Machinery Co., Ltda 
Paraguay 494 

Casilla 13910 

Santiago 

Tel: 31123, 31124 

Cable. GEMCO Santiago 


COLOMBIA 

Instrumentacion 

Henrik A. Langebaek & Kier SA 
Carrera 7 No. 48-75 

Apartado Aéreo 6287 

Bogota, | DE 

Tel: 69-88-77 

Cable: AARIS Bogota 

Telex: 044-400 


COSTA RICA 

Cientifica Costarricense S.A 
Calle Central, Avenidas 1 y 3 
Apartado 10159 

San José 

Tel. 21-86-13 

Cable GALGUR San José 


ECUADOR 

Medical Only 

AF. Viscaino Compafia Ltda 
Av. Rio Amazonas No. 239 
P.O. Box 2925 

Quito 

Tel: 527-088 527-804 

Cable: ASTOR Quito 


Calculators Only 
Computadoras y Equipos 
Electronicos 

P.0. Box 2695 

Avda. 12 De Octubre No. 2207 
Quito 

Tel 233869, 236783 

Telex. 02-2113 Sagita Ed 
Cable: Sagitra-Quito 


EL SALVADOR 

IPESA 

Bulevar de los Heroes 1I-48 
San Salvador 

Tel. 252787 


GUATEMALA 

IPESA 

Avenida La Reforma 3-48. 
Zona 9 

Guatemala City 

Tel 63627, 64786 

Telex 4192 Teletro Gu 


MEXICO 

Hewlett-Packard Mexicana. 
S.A. de Cv 

Torres Adalid No. 21, 11° Piso 
Col. del Valle 

Mexico 12. DF 

Tel: (905) 543-42-32 

Telex. 017-74-507 
Hewlett-Packard Mexicana, 
S.A. deCV 

Ave. Constitucidn No. 2184 
Monterrey, NL 

Tel: 48-71-32, 48-71-84 
Telex: 038-843 


NICARAGUA 

Roberto Terdn G 

Apartado Postal 689 
Edificio Terdn 

Managua 

Tel: 25114, 23412, 23454 
Cable ROTERAN Managua 


PANAMA 

Electronico Balboa. S A 

P.O Box 4929 

Calle Samuel Lewis 

Cuidad de Panama 

Tel 64-2700 

Telex 3431103 Curunda, 
Canal Zone 

Cable ELECTRON Panama 


PARAGUAY 

Z.J. Melamed SRL 

Divisidn: Aparatos y Equipos 
Médicos 

Divisidn: Aparatos y Equipos 
Cientificos y de Investigacidn 

P.O. Box 676 

Chile-482, Edificio Victoria 

Asuncion 

Tel: 4-5069, 4-6272 

Cable: RAMEL 


PERU 

Compafila Electro Médica S.A 
Los Flamencos 145 

San Isidro Casilla 1030 
Lima 1 

Tel 413485 

Cable ELMED Lima 


PUERTO RICO 
Hewlett-Packard Inter-Americas 
Puerto Rico Branch Office 

PO Box 2908! 

65th Inf Station 

San Juan 00929 

Calle 272, Urb Country Club 
Carolina 00639 

Tel (809) 762-7355/7455'7655 
Telex 3450514 


URUGUAY 

Pablo Ferrando S.A 
Comercial e Industrial 
Avenida Italia 2877 

Casilla de Correo 370 
Montevideo 

Tel: 40-3102 

Cable. RADIUM Montevideo 


VENEZUELA 
Hewlett-Packard de Venezuela 
CA 


Apartado 50933, Caracas 105 

Edificio Segre 

Tercera Transversal 

Los Ruices Norte 

Caracas 107 

Tel. 35-01-07, 35-00-84, 
35-00-65, 35-00-31 

Telex: 25146 HEWPACK 

Cable: HEWPACK Caracas 


FOR AREAS NOT LISTED, CONTACT: 
Hewlett-Packard 

Inter-Americas 

3200 Hillview Ave 

Palo Alto, California 94304 

Tel. (415) 493-1501 

TWX. 910-373-1260 

Cable HEWPACK Palo Alto 

Telex. 034-8300. 034-8493 


EUROPE 


AUSTRIA 
Hewlett-Packard Ges mb H 
Handeiska 52/3 

PO Box7 

A-1205 Vienna 

Tel (0222) 35 16 21 to 32 
Cable HEWPAK Vienna 
Telex 75923 hewpak a 


Hewlett-Packard GmbH 
Technisches Buero Hannover 
Meliendorfer Strasse 3 
0-3000 Hannover-Kleefeld 
Tel (0511) 55 60 46 

Telex 092 3259 
Hewlett-Packard GmbH 
Technisches Buero Nuremberg 
Neumeyer Str 90 


Hewlett-Packard France 
Agence Régionale 
Aéroport principal de 
Marseille-Marignane 
F-13721Marignane 

Tel. (91) 89 12 36 

Cable HEWPACK MARGN 
Telex 410774F 


Hewlett-Packard France 


BELGIUM 

Agence Régionale 0-8500 Nurember, 
AG IG Mee elea 0 65. Avenue de Rochester Tel: (0911) 56 30 64/85 
Avenue de Col-Vert, 1 F-35000 Rennes Telex 0623 860 
Groenkraaglaan) : Tel. (99) 36 33 21 Hewlett-Packard GmbH 
P70 Brussels Cable: HEWPACK 74912 Technisches Buero Munchen 


Telex. 740912F 
Hewlett-Packard France 
Agence Régionale 

74, Allée de la Robertsau 


Unterhachinger Strasse 28 
ISAR Center 

0-8012 Ottobrunn 

Tel (089) 601 30 61/7 


Tel: (02) 672 22 40 
Cable PALOBEN Brussels 
Telex. 23 494 paloben bru 


DENMARK F-67000 Strasbourg Telex 52 49 85 
Hewlett-Packard A/S Tel (88) 35 23 20/21 Cable HEWPACKSA Munchen 
Oatave; 52 Telex. 890141 Telex 0524985 


OK-3460 Birkerod 
Tel: (02) 81 66 40 
Cable HEWPACK AS 
Telex: 166 40 hpas 
Hewlett-Packard A/S 
Naverve; 1 

OK-8600 Silkeborg 
Tel: (06) 82 71 66 
Telex: 166 40 hpas 
Cable. HEWPACK AS 


FINLAND 
Hewlett-Packard OY 
Nahkahousuntie 5 


Cable: HEWPACK STRBG 


Medical/Caiculator Only 
Hewlett-Packard France 
Agence Régionale 
Centre Vauban 

201, rue Colbert 
Entrée A2 

F-59000 Lille 

Tel. (20) 51 44 14 
Telex: 820744 


(West Berlin) 
Hewlett-Packard GmbH 
Technisches Buero Berlin 
Keith Strasse 2-4 
0-1000 Berlin 30 

Tel. (030) 24 90 86 
Telex: 18 3405 hpbin d 


GREECE 

Kostas Karayannis 

18. Ermou Street 
GR-Athens 126 

Tel: 3237731 

Cable: RAKAR Athens 


GERMAN FEDERAL REPUBLIC 
Hewlett-Packard GmbH 


PO. Box 6 Vertriebszentrale Frankturt Telex. 21 59 62 rkar gr 

eh Dal ay _ Bernerstrasse 117 Analytical Only 

Cable: HEWPACKOY Helsinki ~ osttach 560 140 ie eae ee 
0-6000 Frankturt 56 Marini 17 

Telex: 12-1563 Tel. (0611) 50 04-1 GR - Athens 103 

FRANCE Cable. HEWPACKSA Frankfurt Tel 521 915 


Telex. 04 13249 npFFmd 
Hewlett-Packard GmbH 
Technisches Buero Boblingen 
Herrenbergerstrasse 130 
0-7030 pongen Wirttemberg 
Tel. (07031) 667- 


Cable. INTEKNIKA 
Telex. 21 5329 INTE GR 
Medical Only 
Technomed Hellas Lid 
52, Skoufa Street 

U GR - Athens 135 


Hewlett-Packard France 
Quartier de Courtaboeuf 
Boite Postale No. 6 
F-91401 Orsa 

Tel: (1) 907 78 25 
Cable. HEWPACK Orsay 


Telex 600048 Cable HEPAK Boblingen Tel. 626 972,663 930,614 959 
Hewlett-Packard France Telex. 07265739 bbn Cable ETALAK Athens 
‘Le Saquin’ Hewlett-Packard GmbH Telex 21-4693 ETAL GR 


Technisches Buero Dusseldort 
Emanuel-Leutze-Str 1 (Seestern) 
0-4000 Dusseldorf 

Tel: (0211) 59711 

Telex, 85/86 533 hpdd d 
Hewlett-Packard GmbH 
Technisches Buero Hamburg 
Wendenstrasse 23 

D-2000 Hamburg 1 

Tel: (040) 24 13.83 

Cable: HEWPACKSA Hamburg 
Telex: 21 63 032 hphh d 


Chemin des Mouilles 
Boite Postale No 12 
F-69130 Ecully 

Tel: (78) 33 81 25, 
Cable’ HEWPACK Eculy 
Telex: 310617 


Hewlett-Packard France 
Agence Fiégionale 

Péricentre de la Cépiére 
Chemin de la Cépiére, 20 
F-31300 Toulouse-Le Mirall 
Tel (61) 40 1112 

Telex: 510957F 


ICELAND 

Medical Only 

Elding Trading Company inc 
Hatnarhovoli - Tryggvatotu 
IS-Reykjavik 

Tel: 158 20 

Cable ELDING Reykjavik 


IRAN 

Hewlett-Packard Iran Lid 
Mir-Emad Avenue 

14th Street No 19 
IR-Tehran 

Tel 85 10 62/86 


IRELAND 
Hewlett-Packard Ltd 

King Street Lane 
Winnersh. Wokingham 
GB-Berkshire RG11 SAR 
Tel (0734) 78 47 74 
Telex 847178/848179 


ITALY 

Hewlett-Packard Italiana S p A 
Casella postale 3645 

1-20124 Milano 

Tel (2) 6251 (10 tines) 

Cable HEWPACKIT Milano 
Telex 32046 

Hewlett-Packard Italiana S p A 
Via Pietro Maroncelli 40 

(ang Via Visentin) 

1-35100 Padova 

Tel (49) 66 48 88 

Telex 32046 via Milano 
Medical only 

Hewlett-Packard Italiana S p A 
Via d Aghiardi, 7 

1-56100 Pisa 

Tel: (050) 2 32 04 

Telex. 32046 via Milano 
Hewlett-Packard S.p.A 

Via G. Armeliin 10 

1-00143 Roma-Eur 

Tel. (06) 54 69 61 

Telex. 61514 

Cable. HEWPACKIT Roma 


Hewlett-Packard Italiana Sp A 
Via San Quintino, 46 

1-10121 Turino 

Tel. 53 82 64/54 84 68 

Telex. 32046 via Milano 
Medical/Calculators Only 
Hewlett-Packard Italiana S p A 
Via Principe Nicola 43 G/C 
1-95126 Catania 

Tel:(095) 37 05 05 
Hewlett-Packard Italiana Sp A 
Via Amerigo Vespucci, 9 
1-80142 Napoli 

Tel: (81) 33 77 11 
Hewlett-Packard Italiana S p A 
Via E. Masi, 9/8 

|-40137 Bologna 

Tel: (051) 30 78 87 


LUXEMBURG 
Hewlett-Packard Benelux 
SAINV 

Avenue du Col-Vert. 1 
(Groenkraaglaan) 

8-1170 Brussels 

Tel (02) 672 22 40 
Cable PALOBEN Brussels 
Telex 23 494 


NETHERLANDS 
Hewlet-Packard Benelux N V 
Van Heuven Goedhartiaan 121 
PO Box 667 

NL- Amsteiveen 1134 

Tel. (020) 47 20 21 

Cable’ PALOBEN Amsterdam 
Telex 13 216 hepa ni 


NORWAY 
Hewlett-Packard Norge A/S 
Nesveien 13 

Box 149 

N-1344 Hasium 

Tel (02) 53 83 60 

Telex. 16621 hpnas n 


POLAND 

BIURO INFORMACJI TECHNICZNEJS 
Hewlett-Packard 

U1 Stawki 2 6P 

00-950Warsaw 

Tel 39 67 43 

Telex. 81 24 53 hepa pl 


PORTUGAL 

Telectra-Empresa Técnica de 

Equipamentos Eléctricos S ari 

Rua Rodngo da Fonseca 103 

P.O Box 2531 

P-Lisbon 1 

Tel: (19) 68 60 72 

Cable: TELECTRA Lisbon 

Telex: 12598 

Mundinter 

oe Mundial de Comércio 
art 

Av A.A de Aguiar 138 

PO. Box 2761 

P - Lisbon 

Tel. (19) 53 21 317 

Cable. INTERCAMBIO Lisbon 


RUMANIA 

Hewlett-Packard Technical Office 
BD.N. Baicesci 16 

Bucharest 

Tet 1580 23/138885S 

Telex. 10440 


SPAIN 

Hewlett-Packard Espafiola. S A 
Jerez No.3 

E-Madrid 16 

Tel:(1) 458 26 00 (10 lines) 
Telex. 23515 hpe 


Hewlett-Packard Espafiola. S A 
Milanesado 21-23 
E-Barceions 17 

Tel: (3) 203 6200 (5 nes) 
Telex 52603 hpbe e 
Hewlett-Packard Espahola. S A 
Av Ramén y Cajal 1-9 
(Edificio Sevilla 1) 

E-Sevilie 5 

Tel 64 44 54/58 
Hewlett-Packard espafola S A 
Edificio Albia I 7 

E-Bilbao 

Tel. 23 83 06/23 82 06 
Calculators Only 
Hewlett-Packard Espafola S A 
Gran Via Fernando EI Catdhco. 67 
E-Valencia-6 

Tel 326 67 28/326 85 5S 


SWEDEN 

Hewlett-Packard Svenge AB 
Enighetsvagen 3 

Fack 


S-161 20 Bromma 20 

Tet (08) 730 05 50 

Cable: MEASUREMENTS 
Stockholin 

Telex 10721 

Hewlett-Packard Sverige AB 

Frotalisgatan 30 

S-421 32 Vastra Frolunde 

Tel: (031) 49 09 50 

Telex: 10721 Via Bromma Office 


SWITZERLAND 
Hewlett-Packard eee AG 
Zurcherstrasse 21 

P.O. Box 307 

CH-8952 Schlieren Zurich 
Tel: (01) 98 18 21 

Cable HPAG CH 

Telex: 53933 hpag ch 
Hewiett-Packard (Schweiz) AG 
9. Chemin Louts-Pictet 
CH-1214 Vermer-Geneva 

Tel: (022) 41 49 SO 

Cable. HEWPACKAG Geneva 
Telex: 27 333 hpag ch 


TURKEY 

Telekom Engineering Bureau 
P.O. Box 437 

Bevgiu 

TR-istanbul 

Tel: 49 40 40 

Cable. TELEMATION Istanbul 


UNITED KINGDOM 
Hewlett-Packard Lid 

King Street Lane 
GB-Winnersh, Wokingham 
Berks RG11 SAR 

Tel (0734) 78 47 74 

Cable Hewpre London 
Telex 847178/9 


Hewlett-Packard Lid 
The Grattons 
Stamford New Road 
GB- Altrincham 
Cheshire WA14 IDJ 
Tet (061) 928 9021 
Cable Hewpie Manchester 
Telex 668068 


Hewlent-Packard Lid 
Lygon Court 

Dudley Road 
GB-Halesowen. Worcs 
Tet (021) 550 7053 
Telex (021) 550 7273 


Hewlett-Packard Ltd 

4th Floor 

Wesge House 

799. London Road 
G8-Thornton Heath CA4 6XL 
Surr 

Tet (01) 684 0103/0105 

Telex 946825 


Hewlett-Packard Ltd 

c/o Makro 

South Service Wholesale Centre 
Wear Industrial Estate 

Washington 

GB-New Town, County Durham 
Tel Washington 464001 ext 57/58 


Hewlett-Packard Lid s registered 
address for VAT purposes 
only 

70. Finsbury Pavement 
GB-London. EC2A1SX 
Registeres No 690597 


USSR 
Hewlett-Packard Representative 
Office USSR 


Pokrovsky Boutevard 4/17. Surte 12 


Moscow101000 
Tel 294 2024 
Telex 7825 newpak SU 


YUGOSLAVIA 

iskra-standard/Hewlett-Packard 
Office 

Mikiosiceva 38/VII 

61000 Ljubljana 

Tel: 315-879/321-674 

Telex. 31583 YU HEWPAK 


AFRICA, ASIA, AUSTRALIA 


AMERICAN SAMOA GUAM 

Calculators Only Medical/Pocket Calculators Only 
Oceanic Systems Inc. Guam Medical Suply, Inc 

P.O. Box 777 Jay Ease Building, Room 210 


Blue Star Ltd 

Meeakshi Mandiran 

xx0x/1678 Mahatma Gandhi Rd 
Cochin 682 016 Kerala 


Pago Pago Baytront Road P.O. Box 8383 Tel: 32069. 32161, 32282 
Pago Pago 96799 Tamuning 96911 Telex 046-514 
Tel: 633-5513 Tel: 646-4513 Cable: BLUESTAR 
Cable: OCEANIC-Pago Pago Cable: EARMED Guam Blue Star Lta 
1-1-197/1 
ANGOLA HONG KONG 
Telectra Schmidt & Co.(Hong Kong) Ltd Pte ill onc 
Empresa Técnica de P.O. Box 297 Tel 70126. 70127 
Equipamentos Connalight Centre Cable: BLUEFROST 


Eléctricos, SARL 


39th Floor 


Telex: 459 


R. Barbosa Rodrigues, 42-FOT ° ht R 

Caixa Postal, 6487 preter ay sr ite Blue Star Ltd 

Luanda Tel. H-255291-5 23/24 Second Line Beach 
Tel: 35515/6 Telex. 74766 SCHMC HX Madras 600 001 

Cable. TELECTRA Luanda Cable: SCHMIDTCO Hong Kong eee 

AUSTRALIA INDIA Cable. BLUESTAR 


Hewlett-Packard Australia 
Ltd 


31-41 Joseph Street 
Blackburn, Victoria 3130 


Blue Star Ltd 
Kastun Buildings 
Jamshedji Tata Rd 
Bombay 400 020 


Blue Star Ltd 

Nathraj Mansions 

2nd Floor Bistupur 
Jamshedpur 831 001 


P.O Box 36 Tel 1 

Doncaster East, Victoria 3109 Rea aee FO SE URCTAR 

Tel. 89.6351 Cable, BLUEFROST Telex: 240 

Cable. HEWPARD Melbourne Bian INDONESIA 

Hewlett-Packard Australia 414/2 Vir Savarkar Marg BERCA Indonesia PT 
Pt Prabhadevi P.O. Box 496 


y. Ltd 
31 Bridge Street 


Bombay 400 025 


Ist Floor JL. Cikini Raya 61 


mbie Jakarta 

Nw South Wales, 2073 Feared Tel: 56038, 40369, 49886 
eae Cable. FROSTBLUE eo ae 
Cable HEWPARO Sydney Ae BERCA Indonesia P T 
Hewlett-Packard Australia Prabhadevi oy Seale Gubeng 

Ltd 4i urabaya 
153 breenhit Road Toas 3 a az Tel 44309 
Parkside, 5063, SA Telex 3751 IRAN 
Le cn Cable BLUESTAR Hewlett-Packard Iran Ltd 
pee SERA BARG ADELAIDE Blue Star Ltd Mir-Emad Ave 

14/40 Civil Lines l4th Street, No. 19 

Hewlett-Packard Australia Kanpur 208 001 IR-Tehran 


Tel: 851082/86 
Telex: 21 25 74 


ISRAEL 
Electronics & Engineering Ow 
of Motorola Israel Ltd 


ud 
141 Stirling Highway oe cate 
Nedlands, W:A.\6009 Cable: BLUESTAR 
Tel 86-5455 

Telex. 93859 PERTH Blue Star Ltd 
Cable. HEWPARD PERTH 7 Hare Street 


Pp 
Hewlett-Packard Australia pace 00 001 PO borate 
Ltd Tel: 23-0131 Tel-Aviv 
121 Wollongong Street Telex: 7655 Tel. 38973 
Fyshwick, A.C.T 2609 Cable: BLUESTAR Telex. 33569 


Tel: 95-3733 
Telex 62650 Canberra 
Cable HEWPARD CANBERRA 


Blue Star Ltd Cable: BASTEL Tel-Aviv 


Blue Star House. 


34 Mahatma Gandhi Rd P. 
enter ear Australia Lajpatnagar vaiconia tiehitt radistd ue 
st Lore eee 10 024 Ohashi Building 
Teachers Union Building Telex 2463 1-59-1 Yoyogr 


Shibuya-ku. Tokyo 
Tel_ 03-370-2281/92 
Telex: 232-2024YHP 


495-499 Boundary Street 


Spring Hill, 4000 Queensiang Cable. BLUESTAR 


Biue Star Ltd 


| 29-1544 

Telex 42133 BRISBANE Blue Star House pees H MAE IGTON coe 
11/11A Magarath Road Yokogawa-Hewilett-Packard Lid 

CYPRUS Bangalore 560 025 Nissei Ibaraki Building 
Kypronics Tel 55668 2-8 Kasuga 2-chrome. Ibaraki-shi 
19 Gregorios & Xenopoulos Rd Telex 430 Osaka S67 
ay Box vibe Cable BLUESTAR Tel (0726) 23-1641 

Y-Nicos “ 
Bin icosas Telex 5332-385 YHP OSAKA 


Cable KYPRONICS PANDEHIS 


Yokogawa-Hewlett-Packard Lid 

Nakamo Building 

a Kami Sasayima-cho 
jakamura-ku, Nagoya . 450 

Tel: (052) 571-5171 

Yokogawa-Hewleti-Packard Ltd 

Tanigawa Buildin 

2-24-1 Tsuruya-choo 

Kanagawa-ku 

Yokohama, 221 

Tel: 045-312-1252 

Telex: 382-3204 YHP YOK 


Yok Hewlett-Packard Ltd 
Mito Mitsui Building 

105, 1-chrome. San-no-maru 
Mito, Ibarag: 310 

Tel: 0292-25-7470 
Yokogawa-Hewlett-Packard Lid 
Inoue Building 

1348-3, Asahi-cho, 1-chome 
Atsugi, Kanagawa 243 

Tel. 0462-24-0452 


KENYA 

Technical Engineering 
Services(E A )Lid 

P.O. Box 18311 

Nairobi 

Tel 557726/556762 

Cable. PROTON 

Medical On! 

International Aeradio(E A )LId 

P.O Box 19012 

Nairobi Airport 

Nairobi 

Tel. 336055/56 

Telex 22201/22301 

Cable. INTAERID Nairobi 


KOREA 
Amencan Trading Company 


Korea 
CPO Box 1103 
Dae Kyung Bidg . 8th Floor 
107 Sejong-Ro 
Chongro-Ku. Seoul 
Tel (4 hnes) 73-8924-7 
Telex K-28338 
Cable AMTRACO Seoul 


LEBANON 

Constantin E. Macnidis 
Clemenceau Street 34 

P.O. Box 7213 

RL-Beirut 

Tel: 36.63.97/8 

Telex: 21114 Leb 

Cable ELECTRONUCLEAR Beirut 


MALAYSIA 

Teknik Mutu Sdn. Bhd 
2 Lorong 13/6A 

Section 13 

Petaling Jaya. Selangor 
Tel. 773455(5 lines) 


MOZAMBIQUE 

AN Goncalves. Lta 

162. 1° Apt. 14 Av D Luis 
Caixa Postal 107 
Lourenco Marques 

Tel 27091. 27114 

Telex 6-203 Negon Mo 
Cable NEGON 


NEW ZEALAND 


Hewlett-Packard (N Z.) Lid 

4-12 Cruickshank Street 

Kilbirme, Wellington 3 

Mailing Address: Hewlett-Packard 
(N.Z.) Lid 

P.O. Box 9443 

Courtney Place 

Wellington 

Tel: 877-199 

Telex: NZ 3839 

Cable: HEWPACK Wellington 

Hewlett-Packard (N 2.) Ltd 

Pakuranga Professional Centre 

267 Pakuranga Highway 

Box $1092 

Pakurai 

ea 

Telex: NZ 3839 

Cable. HEWPACK. Auckland 


Analytical/Medical Only 
Medical Supplies NZ Ltd 
Scientific Division 

79 Carlton Gore Rd.. Newmarket 
P.O. Box 1234 

Auckland 

Tel: 75-289 

Telex. 2958 MEDISUP 
Cabie. DENTAL Auckland 
Analytical/Medical Only 
Medical Supplies NZ. Lid 
P.O. Box 1994 

147-161 Tory St 
Wellington 

Tel: 850-799 

Telex 3858 

Cable DENTAL. Wellington 


Analytical/Medical Onty 
Medical Supplies N.Z. Ltd 
P.O Box 309 

239 Stanmore Road 
Christchurch 

Tel: 892-019 

Cable: DENTAL. Chnstchurch 


Analytical/Medical Only 
Medical Supplies N.Z. Ltd 
303 Great King Street 
P.O. Box 233 

Dunedin 

Tel. 88-817 

Cable: DENTAL, Dunedin 


NIGERIA 

The Electronics 
Instrumentations Ltd 

N68/770 Oyo Road 

Oluseun House 

PMB. 5402 

Ibadan 

Tel 61577 

Telex. 31231 TEIL Nigena 

Cable THETEIL Ibadan 

The Electronics Instrumenta- 
ne Mm Road. Mushi 

144 Agege Motor Roa jushin 

PO ike 6645 

Lagos 

Cable THETEIL Lagos 


PAKISTAN 

Mushko 4 Company, Ltd 
Oosman Chambers 
Abdullah Haroon Road 
Karachi-3 

Tel: 511027, 512927 
Telex. KR8S4 

Cable: COOPERATOR Karachi 
Mushko & Company, Ltd 
38B. Satellite Town 
Rewaipindi 

Tel: 41924 

Cable: FEMUS Rawalpind: 


PHILIPPINES 

The Online Advanced Systems 
Corporation 

6th Floor, Yujuico Building 

560 Quintin Paredes Street 

Binondo, Manila 

Tel. 40-05-41, 40-05-31 

Telex. 3327 GENBANK 


RHODESIA 

Field Technical Sales 
45 Kelvin Road North 
P.O Box 3458 
Salisbury 

Tet: 705231 (5 lines) 
Telex. RH 4122 


SINGAPORE 

Hewlett-Packard Singapore 
(Pte.) Lid 

Bik. 2. 6th Floor, Jalan 
Bukit Merah 

Redhill industrial Estate 

Alexandra P 0. Box 58 

Singapore 3 

Tel. 633022 

Telex. HPSG RS 21486 

Cable: HEWPACK, Singapore 


SOUTH AFRICA 

Hewlett-Packard South Atnica 
(Pty ). Ltd 

Private Bag Wendywood 

Sandton, Transvaal 2144 

Hewlett-Packard House 

Daphne Street. Wendywood 

Sandton. Transvaal 2144 

Tel. 802-104016 

Telex: SA43-4782JH 

Cable. HEWPACK JOHANNESBURG 


Hewlett-Packard South Atnica 
), Utd 
P Fes 120 
Howard Place. Cape Province 
7450 
Pine Park Center. Forest Drive. 
Pinelands Cape Province. 7405 
Tel: 53-7955 thu 9 
Telex: 57-0006 
Hewlett-Packard South Africa 
(Pty ). Ltd 
PO Box 37099 
Overport. Durban 4067 
641 Ridge Road. Durban 
Durban. 4001 
Tel 88-7478 88-1080 88-2520 
Telex 6-7954 
Cable HEWPACK 


TAIWAN 

Hewlett-Packard Far East Ltd 
Taiwan Branch 

39 Chung Shiao West Road 
Sec. 1. 7th Floor 

Taipei 

Tet: 389160.1.2.3 

Telex. 21824 HEWPACK 
Cable: HEWPACK TAIPEI 


Hewlett-Packard Tarwan 

38, Po-Ai Lane. San Min Chu 
Kaohsiu 

Tel. (07) 242318 

Analytical Only 

San Kwang instruments Co. Ltd 
No. 20. yung Sui Road 
Taipei, 100 

Tel: 3713171-4 

Telex. 22894 SANKWANG 
Cable: SANKWANG TAIPE! 


TANZANIA 

Medical Only 

International Aeradio (EA). Lid 
P.O. Box 861 

Daressaisam 

Tel: 21251 Ext. 265 

Telex 41030 


THAILAND 

UNIMESA Co... Lid 
Elcom Research Building 
Bangjak Sukumvit Ave 
Bangkok 

Tel $32387. 930338 
Cable UNIMESA Bangkok 


UGANDA 

Medical Only 

international Aeradro(E A). Ltd 
P.O. Box 2577 

Kampala 

Tel 54388 

Cable’ INTAERIO Kampala 


ZAMBIA 

RJ. Tilbury (Zambva) Ltd 
PO. Box 2792 

Lusaka 

Tel 73793 

Cable ARJAYTEE. Lusaka 


MEDITERRANEAN AND 
MIDDLE EAST COUNTRIES 


NOT SHOWN PLEASE CONTACT: 


Hewlett-Packard S A 
Meciterranean and Middie 
East Operations 

3S. Kolokotron: Street 
Praha Kefallanou 
GR-Kifissia-Athens 

Telex 21-6588 

Cable HEWPACKSA Athens 


OTHER AREAS NOT USTED, CONTACT: 


Hewlett-Packard Intercontnental 
3200 Hiliview Ave 

Palo Alto. California 94304 

Tel (418) 493-1501 

TWX 910-373-1267 

Cable HEWPACK Paio Alto 
Telex 034-8300. 034-8493 


376 


